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Can A Small ‘Tool Room 
Compete With A Big Factory? 

















; oo above is a picture of the building just added to our Small Tool Depart- 
ment at Hartford. This addition fully doubles our capacity. 
The plant is equipped throughout in the most perfect manner, and we wish 
to call your attention to the fact that the individual Tool Room cannot 
compete with such facilities. 

You do not make your own Drill Presses, and for the same reasons should not 
make your own Taps, Dies, Milling.Cutters, Reamers, etc. 

Can a Tool Room, with from three to twenty men using standard tools, hope 
to compete with a plant equipped with the latest automatic devices, turning out 
daily the yearly product of the largest Tool Room? It is a day against a year— 
the old story of the stage coach against the railroad. 

A figure giving us a reasonable profit would be a loss to you. 

A well-equipped Tool Room for keeping tocls in order is a necessity, but for 
manufacturing purposes its day has gone by. 

We are now making yearly contracts for furnishing small tools to many of the 
largest and most progressive machine works in the country, and shall be glad to 
correspond with you on the subject. 


PRATT & WHITNEY COMPANY 


Small Tool Department, 


136-138 Liberty St., New York. Works, Hartford, Conn. 


OFFICES: 
Boston: 144 Vearl Street Philadelphia : 21st and Callowhill Streets Pittsburg: Frick Building 


Chicago: 46 So. Canal Street St. Louis: 516 North 3d Street Davton: 133 Salem Street, 
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An Engine Shop Erecting and Testing Floor. as arranged upon one-half the floor, tl thought it shou ! e out 
At page 1817, Vol. 25, we illustrated and arrangement upon the opposite half being de work ed 
described the erecting floor of the Can similar to and symmetrical with the one  particuli plea 
adian Rand Drill Company, and herewith shown By taking out the plates and When he g f ni es 
we show a modified construction of a sim cross-beams a pit 6 feet in depth is pro- to the well it was g ( 
lar floor which has been laid down by the’ vided for flywheels, as well as for access n dw \ d 
Franklin Air Compressor Company, of to the lower side of the machine. In ad e f ‘ ad 
Franklin, Pa. Fig. 1 shows a plan and dition to the concrete-between the beams, wer 1 ve vas a 
section of a little more than one-half the distance pieces of 2-inch pipe are laid ow, cold g e the 
floor, and Fig. 2 shows some of the details the bottom well whe r | wa 
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FIG. I. PLAN OF ERECTING FLOOR 
of construction. <A railroad track runs Underneath the floo it not show ot mi t engine n ng 
through the center of the floor, which are large steam t and water pip to suit them, bu driller evi \ 
measures over all 56 by 60 feet for connection to machines under test. | vanted to make e fe id i¢ 
The floor is built up of pairs of 12-inch erecting, the compressors do not stand di eg to curse the engine and the com 
rolled I-beams, weighing 40 pounds per rectly upon the vor beams, but pon pany tha de it, a t Franl ne 
foot The beams of each pair are spaced — slotted cast n plates which the n sight \s he w ge, f é ng 
apart by thimbles and bolts of such length chine bolted, and which in tu e man, Frank thought not t e 
as to give a continuous slot for the inset bolted to the floor beams through the s much to say, the 1 ( é that 
tion of holding-down bolts. The beams between the pairs of beam The machine the man had been drir 
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FIG. 2. DETAILS OF ERECTING FLOOR 
are supported at their ends and centers s thu chored as f \ g rhe t lresse e own r 
upon masonry piers and also continuously ts own foundation, and may be subjecteé engine were nding ar t 
by concrete between them, which rests to test under full load not saving ‘ e the drille nd 
upon the earth. This concrete forms thx —— fault with ¢ vthing and seemed t W 
floor of the shop, but does not come quit Echoes From the Oil Country. y instinct " e he would be t 
to the upper surface of the beams \t AN ENGINE BLUFI the wa nd got t 
some of the ends of the beams are placed It was a mean, disagreeable day, to be The comy that , t the 
removable checkered iron plates whichare_ gin with, then the place was hard to get é v ane ry 
bolted to 6-inch cross-beams, which also to, and the men were in bad humor be ind seemed t ick power to take t d 
are removable. Fig. 1 shows these plates cause the engine was not working as the quickly After oking it over 

















































































finding anything wrong, Frank started to 
} 
I 


‘ eam chest cover off, so that he 


tnlee 4 

nuuld examine the valve, and see if it was 
set properly The engine had a rocking 
valve and the steam chest cover was about 
7 inches in diameter. To save time and at 


the same time perhaps save the gasket, 


Frank concluded to blow the cover off 


with steam, and after taking off the nuts 


he turned the steam on. The driller was 
standing near the end of the cylinder and 
Frank was wishing that he would get near 
enough to get enough steam when the 
head came off, to drive him outside until 
the job was finished. The driller stepped 
up on a plank that ran behind the engine, 
and j st as he got directly in liné with 
the head it came off and hit him in the 
stomach. 

He had stepped up so suddenly that 
Frank had not had time to turn the steam 
off before the head came off and hit him 
The blow was not a hard one, but it 
struck in a tender spot and doubled the 
driller up like a jack-knife and sent him, 
stern first, off the plank. He struck the 
side of the building, where by some chance 
there was a couple of loose boards. They 
gave way and he went through the hole. 
The engine-house was built on a hill side, 
and he went out on the down-hill side 
and went rolling down among the bushes 
and young pines. It had all happened so 
quickly that the men left behind hardly 
knew what had happened. Very soon 
they heard some terrific cursing and 
swearing down in the darkness, and knew 
that the man was still alive, at Icast 

In a very short time he came crawling 
up the bank, not much the worse for his 
tumble. Tle didn’t know just how it had 
happened, but blamed it on the engine on 
general principles. Ile was so mad at the 
engine that he was ready to blame anv 
thing and everything on it. His face and 
hands were scratched up and he was 
covered with mud from head to foot. It 
took hard work on the part of the owner 
and tooldresser to keep him from trying 
to thrash Franl 

After he had cooled off a little, Frank 
remarked, “If you will tell me where you 
left that steam chest cover you carried off 
a few minutes ago | will go and get it and 
try to finish this job and get out of here.” 
At this the driller began calling Frank all 
the vile names he could think of. Frank 
walked across to where he was standing 
“See here, I have heard just all of that I 
am going to, and if you open your head 
again while I am here I'll send you down 
over the hill again, and send vou so hard 
and far that you won't get back to bother 
me in a hurry.’ 

The big fellow evidently saw that Frank 
meant just what he said, and as_ he 
was not a fighter but a fellow who de 
pended on his size for making others 
afraid of him, he wisely kept still when 
he saw that did not have the usual effect 
Many a man has gotten into trouble by 
not knowing enough to do that. 
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Frank got a lantern and started down 
over the hill to find the missing head, and 
soon found that it was no easy job. The 
tooldresser joined him with a= derrick 
lamp, and after quite a search they lo 
cated it and soon had it up and on the 
engine where it belonged. 

As far as could be found, the trouble 
seemed to be more in the men not being 
acquainted with that style of engine than 
with any defect in the engine, for after 
Frank had gone over it they were willing 
to admit that it ran very well. “If it runs 
as good as that right along we will be 
satisfied,’ was the way they expressed 
their feelings. As they kept the engine 
and didn’t do any more complaining, the 
engine probably kept on running well. 

W. OSBORNE. 





Boring Master Gage Plates from Models—In- 
dicator for Lead Screws of Lathes. 
BY J. M. STABEL. 

Accurate tool. and gage work is required 
in most factories at the present time, as 
the interchangeable system of manufactur- 
ing calls for it. Especially the gages re- 
quire the most accuracy. It is always ad- 
visable to make the model first, then the 
gages and last the tools. If tools and gages 
are made to models instead of drawings, 
as in many shops, it is absolutely neces 
sary to make the gages first, in order that 
they may be perfect to the model, as fitting 
the model to jigs, fixtures and other tools 
may interfere with the accuracy of the 
model. There are some very good systems 
in some of our large shops for holding 
everything to a standard. By one method 
the first step is to make a model machine 
which is as nearly perfect as mechanical 
skill can make it. When completed it ts 
assembled to see if it is perfect in all de- 
tails, and if found perfect it is taken apart 
and the gages are made to fit the parts in 
the most accurate manner. Three sets of 
duplicate gages are always made, one of 
which goes to the inspecting department, 
the second to the manufacturing depart 
ment, and‘the third is held in reserve and 
only used as reference or master gages 
This last set acts as a tell-tale to all mis 
takes, and as a standard for working gages 
or tools that may need renewal at any 
future tire. Among these master gages 
are naster plates, which serve to hold 
standard the size and location of a num 
ber of holes. A very neat way to make 
such master plates is as follows: Plane or 
grind a piece of steel so that it will be per 
fectly parallel, and about 3¢ thick. Clamp 
it to the model piece, opposite the side on 
which the holes in the model were located, 
with a thin piece of steel between model 
and master plate, so that when boring the 
holes in the plate no damage will be done 
to the model (see Fig. 1). Fit a piece of 
steel to the spindle of the lathe as though 
it were to be a live center, allowing it to 
project beyond the face plate far enough 
to be turned off a perfect fit to the largest 
hole in the model. Care should be taken 
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that the face plate runs perfectly true 
After turning the stud to a perfect fit for 
the first hole, the model with the master 
plate is slid on and clamped to the face 
plate. The first hole in master plate is 
then bored with an allowance of .oo2 for 
grinding after the master plate is hard 
ened. For the second hole select the next 
size smaller, so that the same stud will 
answer for all five holes, and proceed as 
before, care being taken to have the mas 
ter plate securely fastened to the model to 
avoid any chances of slipping. After bor- 
ing all holes in this manner, the plate is 
ready for hardening. After hardening the 
plate is replaced on the model and the 
holes are ground out to wi‘hin .0003, which 
is left for the final lapping to size. Fig. 2 
shows the work as swung in the lathe. 
Time may be saved by making the stud 
in two pieces, as in Fig. 3, thus saving the 
repeated fitting of the taper. The right 
hand piece is soldered into the sleeve and 
turned off to form the stud, which, of 
course, is always turned off in position. 

Another item which I think will be of 
interest is the renewal of thread gages, 
with which we, no doubt, all have had the 
same difficulty. Three plug and ring 
gages are made at the start, all on the 
same lathe, and hence all alike The 
trouble begins when the foreman brings 
the manufacturing or inspector’s gage and 
with instructions to renew the plug, as the 
old one is worn below the standard size. 
The old plugs were made some time ago. 
Perhaps you were not around when they 
were made, and do not know what lathe 
was used, or the plugs may have been 
made by an outside firm. As the pitches 
of lead screws on different lathes are sel- 
dom alike, it is necessary to find a lathe- 
that will cut the thread nearest to the mas- 
ter plug. Should a lathe be used that has 
an error in its screw of a couple of thou 
sandths in the length of the thread on 
your master plug, trouble would follow. 
Making the new plug with .oo2 for lap 
ping, then hardening and lapping it to 
accurate size, it will start in the master 
ring gage a perfect fit, but on screwing it 
in a few threads it becomes tighter, and 
by the time it is half to three-quarters 
through the ring gage it fetches up solid 
You take it out and caliper it, thinking 
you may have lapped it a little taper, but, 
finding the plug perfectly parallel, you 
may suspect that the master ring is a little 
bell-mouthed on one side, and try the plug 
in the opposite side of the ring gage, only 
to find it acts the same way. What is the 
trouble? Nothing but a slight error be 
tween the two leads. Should an attempt 
be made to lap it enough to bring the 
lead on the plug the same as on the mas- 
ter, the result would be a very poor fit 
when only a few threads are entered in the 
ring gage 

I find I cannot make a good job of a 
plug and ring if the variation in the two 
leads is more than .0003 in the length of 
the thread on the plugs. To overcome 
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this difficulty, I made a little tool or ind eter which is known to be right, and re g en slipped or 
ator, shown in Fig. 4, for comparing the move the barrel from the rew. Chuck and gr 1 f 
lead of any lathe screw with that Ol the a piece t Ste ( S 1 tl be 9 <t t t the 
master thread plug Putting a dog on tested and bore the end to fit the measur f rfe wit 
the master plug, placing n the lathe and ing end of mici eter screw W ( | 
holding the indicator in the tool-post, with thread projecting.  G« ‘ e to 40 ‘ 
the lathe geared to the proper pit pitch and apply the indicator, and you wi The Use of the File in India 
place the indicator against the side of soon know if a micrometer screw can be 
thread on the master plug hard enough to cut on that lathe H "4 Spd ’ ' _— 
bring the pointer to the zero mark and It is often good policy, when making he rae : _ Pe rn dettin 
then start the lathe very slowly, to be able thread plugs and rings, to rough ‘them How many cat : * A BER NERACS 
to watch pointer. If it remains through out without cutting the threads and hard _— h 5 BS ee ne ee ee ae 
out the whole length of the master plug en them as if they were finished, and then hundred . : ; : exper - 
at zero, one may be sure that he will be anneal and cut the threads his process a + tat - 
able to make a plug on that lathe that will no doubt does away with a lot of expan sed, tor tne re returs how tha 
not fetch up tight when half-way through sion and contraction of the steel in the ‘@rge quantities are annually consu ed 
the ring gage. second hardening. Some like this method; — th try I were f 

The proportions of this indicator are others do not. I have had very good suc- their career f t and ignomin 
such that it multiplies 100 to 1. Thus, cess with it us, and their real vox 1 begins whe 
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(ys t 
oo1 of an inch error in a thread will show In making master plates for watches, — th ed » scrap steel and d 
100 of an inch on the graduated plate. A electric instruments, clocks an milar a eta In t 1 their po 
zero mark is placed at each end of the work in which the holes in the side plate ( ( but anyone who en 
plate, the graduations reading each way are to be held to a standard for the tra t tri | ¢ il 
and marked I, 2, 3, etc., thus reading .001, of gears, and the holes are too small t P ttl ngth that is used | he 
002, etc. The levers swing on pivots with grind out after the master plate rd fitte He | t en taught to til 
60-degree points, which are adjusted by ened. it is good policy to bore suc! ve er lea y himself—excluding 
small, fine-threaded screws, acting as the, as , , alw man He is rt 
i ' = larger than the hol in the mod and 
ower bearings of the pivoted levers \ ‘ , : , taught in colleg r technical schools, for 
* ; ifter the master plate is hardened, grind ; ; 
small coil spring encircles the rear piv : , ; ; h é that hh ! ng 
, \ . 7 the holes out with a diamond charged | , 
ind bears against the last lever to main ' * enous n the p to acquire the 
; used in the same manner as an internal a 
tain proper pressure. When indicator is ' irt e do earn afterwards, be 
| ; emery wheel Phe holes are then bushed ' 
brought against thread it wants to bear : ' cause his fort t cannot teacl 
’ P t >» bh i < mc > P nd lanned os > 
hard enough to make last lever stand at ‘he bushings being hardened and lapped him: so he is generally a botcher fron 
7ero. to the same size as the holes in model. A gtart to finish. whose employer must take 
This indicator is also a very useful too] Jittle piece of hardened drill rod is then him as he finds him and regulate his clas 
for finding if a lathe will cut a micrometer placed in the spring chuck of a bench of work a rdingly Indian Textile 
screw. Take the screw out of a microm- lathe, and ground to fit the hole in the Journal 
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The Steam Turbine in a Modest but Useful 
Aspect. 
BY J. E. JOHNSON, JR. 

We of this generation and of the engi- 
neering profession are accustomed to think 
of ourselves as being particularly open- 
minded and hospitable to new ideas, and 
yet the length of time that is sometimes 
required to get us to adopt new and al- 
most good things not 
always confirm this flattering view of our- 


obviously does 
selves. 

Take the case of the steam turbine: It 
is, as we have all been told until we are 
tired of hearing it, the oldest form of the 
steam engine, but when Watt invented the 
type which has made his name a synonym 
for honor among us, the state of the art, 
so to speak, did not provide means for 





making good high-speed machines of any 
kind, engines; so we have 
come to our present moderate speeds up 
from below rather than down from above. 

This perhaps is why it has taken fifteen 
years for us to get used to the idea of a 
type of engine whose natural speed is high, 
for direct connection to high-speed ma- 
chinery rather than belting up to such 
speeds from low-speed engines. Both the 
Parsons and the de Laval turbines have 
been more or less constantly before us for 
the period mentioned above in practically 
the identical form they hold to-day; but 
only now are we beginning to realize that 


much less 


they are a good thing 
We still think of them, 
something which requires to be very spe- 


however, as 
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cially designed and made, with elaborate 
governing and oiling devices, etc., before 
they may be made use of. Even this view 
may, however, be a little too conservative, 
and disre- 
garding such conservatism lands us pretty 
Here 


sometimes a little courage in 


comfortably where we wish to get. 
is a little illustration: 

We recently installed a tool-sharpening 
forge for picks and drills at the power 
plant of one of our hoisting shafts. We 
had an excellent location for it under the 
boiler-house roof, the battery of boilers 
having been longer than was found to be 
required and one boiler removed to an- 
other plant. 

A little bricking-in 
smith shop for the purpose; but the roof 


made an excellent 


was sheet iron and the writer realized that 

















TURBINE, 


A PELTON WHEEL AS A 


STEAM 


it would soon be eaten up by the sulphur 
in the coal smoke if this were turned loose 
to find its way through a ventilator in the 
usual way. 

Investigation of down-draft forges 
showed that the Buffalo Forge Company 
made one in which the blower for driving 
the fire and exhauster for removing the 
smoke were combined in one. It may in- 
terest some, as it did the writer, to find 
that there is only one fan which draws 
the smoke through the hood and forces it 
through a pipe to its discharge, but “‘short- 
This 
seems a little queer at first sight and very 
like some of the inventions for burning 
smoke a second time of which we occa- 
sionally hear, but on reflection it will of 


circuits” a part of it to blow the fire. 
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course be seen that the explanation is sim- 
ply that so much more air than smoke is 
drawn into the hood that the proportion 
of the latter sent to the fire is insignificant. 
Having found the forge, the question 
immediately arose as to how it should be 
The speed required was said by 
makers to be pei 
minute and the power 1% horse-power. 
We had in the engine-house alongside 
a hoisting engine and an air compressor, 
run at the time 
the forge did (else the problem would have 


driven. 


the 4,500 revolutions 


which, however, did not 


been simple), but no power engine. 

The writer finally decided that, rather 
than buy a small reciprocating engine of 
the power required and have it to keep in 
repair, he would get a ‘impulse 
wheel” and connect its shaft directly to 


‘ 


small 




















the fan shaft, which was accordingly or- 
dered to stick out clear on one end. A 6 
inch Pelton water motor with a bronze 
wheel which was guaranteed for 4,000 rev- 
olutions per minute was bought and the 
two were “hitched up,’ as shown (not 
very clearly, unfortunately) in the accom 
panying illustration. 

The drawing was made 
one, and not for illustrative purposes, but 
it will, it is believed, be clear to all who 
are likely to be interested. The precau 
tion which seemed important was, to get 
and keep the two shafts in line. 

The base to go under the feet of the 
forge (which are shown sectioned in the 
plan) was be cast “open 
sand,” as its rough surface was to rest on 


as a working 


designed to 














March 5, 1903 

the dirt anyway, and without requiring any 
It had, however, the chipping 
strip, shown running up the 


machining. 
vertical face, 
which was stiffened by the long rib 

The bracket forms the base for the mo 
and 
through the bottom, was made with the 
the 
his bracket was planed on 


tor, the exhaust is taken out 


as 


shown for 


pipe. 


pocket connecting to ex 


haust 


two faces, and the chipping strips chipped 
until the two shafts came in line, when 
bracket and base were clamped together 


and drilled, the upper holes being reamed 
and bolts titted to prevent shifting 

The coupling was a 
drilled the neat of 


its respective ends, with a set 


piece of brass 


size the two shafts in 


screw in the 
side for each, the outside being turned to 
provide against 
forces 


For a jet 


unbalanced centrifugal 


t was figured that if the wheel 


used 80 pounds of steam per horse 


hour it would, at the power given by the 
makers of the forge, require 120 pounds 


power 


of steam per hour. It was figured that 
this would just 


smallest of the three nozz! 


about flow through the 


es supplied with 


the wheel (5-32 inch) with the steam pres 


sure at hand, and this was accordingly 
used. The exhaust pipe used was 1! 
inches and the steam pipe 34 inch, the 


valve being put at a hight convenient to 
the smith’s han 


The fire is entirely controlled and regu 


lated by this valve, no blast gates nor anv 
thing of the nd being used, although 
supplied 

Some of my engineering friends to 
whom I mentioned this scheme, told me 
before it was started that it would run, but 


it would not be economical, of 


on account 
the low speed of the wheel; but the most 
surprising feature of the whole thing 
really is its economy, not measured in 
thermal units per horse-power but in 
steam used to do the work 

It my calculations were not wide of the 


mark, the 
of 


on it 


et would pass about 150 pounds 
steam per hour with full boiler pressure 

but of fact, if the % 
globe valve is opened one the 


calculated to 


as a matter 


incl turn, 
speed reached by the fan 
daze one, and is easily two or three times 
that at : 


When one reflects that the power required 


which it is normally operated 


hy a fan increases as the cube of the speed 
1 


t is evident, as it is by the valve-opening 


ind the exhaust. that not much more than 
i tenth of what would pass the jet is actu 
ill, used 

It is in fact doubtful i \ nd 
vhether first-class standard engine and 
generato! I nsiderable size and prop 


erly loaded, would supply the power t 
for this service for as littl 
runs the 
speed control, all 
lightness there is 


run a motor 


steam as present rig, wlule for 
around convenience 
no comparison 

\ feature not at all to be ignored, more 


over, 


is that of cost, which was phenomen 
ally low, the “water” motor costing about 


a fourth of what a reciprocating engine of 
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the required power would have cost and 
without the expense and endless bother of 
a speed-increasing drive 

and | 


am merely laying emphasis on the satis 


There is nothing new in all this, 


faction we get out of the arrangement, for 


the sake of en others who have 


ouraging 
solve them the 


to consider 


similar problems, to 


at 


Sallie 


icast It carelully 


way, or 


For instance, if the had occasi 


writer n 
to drive a fan for a small cupola at some 
distance from a suitable source of power 


but convenient to a steam supply, he would 
consider very carefully the advisability of 
driving it in this 
the 
pump, while as to the driving of one or 


way before rejecting the 
and 


idea, same as to a centrifugal 


even two or three forges in this way, when 


a line shaft is not extremely convenient, 
there is no question that it can be done 
with complete satisfaction and very re 
spectable economy 
Some Points About a Planer Shop. 
IS A REPUTATION FOR GOOD WORK ALWAYS 
DESIRABLI 
Most machine builders would be ready 


to declare, without reservation or qualifi 
cation, that a reputation for doing first 
class, accurate work is a very desirable 


eputation for a tool builder to 


oth f 


thing ofa 


kind of ar 
have, and it was therefore son 


shoc k 


} . 
clare 


to me to have Mr. Geo. Gray 


half seriously, that there 


were times 
doubted the advantage of such a 
He said a man 
bought one of 
short 


when he 
reputation 
their planers not 


had it a time, when there came a 


letter of complaint about the planer, say 


ing that it did not do true work and ex 


" ] mes r : } 
pressing the greatest surprise and indig 
nation that a concern with such a reputa 


the G. A 


send out a planet 


tion as that of Gray 
should 


untrue 


Company 
do 


that 


that would 


work Investigation showed 


the man had heard so much of the aceu 


racy of the Gray planers that hi 


jumped to the conclusion that no 


planer could possibly plan pie f 
work otherwise than accurate and true 
He had therefore paid little or no atten 


tion to his fixtures for holding the work 


on the platen, but had thrown it on “any 
in the full belief that because it 


{ 
of 


old way,” 
was a Gray planer the work must come 
and when it didn’t he 


all right, was grieved 


and indignant 


There may be those who will declare 


that such a man ought not to have a good 
planer anyway, but however that may be, 


it is 


is familiar with 
find mucl 


certain that one who 


shop operations will 1 to interest 


him in the Gray shops, and a few of the 


points noticed during a visit there may be 


vorth recordin Gg 
ACCURATE PI! 


of 


ANING 
\t 


66-inch planer with a bed 47 


the time my visit a four-head, 
feet long was 
being finished. The men were putting the 
the feed 
and the planer was practically ready 


had 


finishing touches on mechanism 


etc., 
to 


run, but the 47-foot platen never 
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been put in place on the bed. Thus plate 
had beer nad two se I ) ¢ 
could n 1 e; t : n 
had been sep he 

ined together g decided 
inconspicuou W he W idy, thi 
plate "\ place nd ) pain 
were taken to | t go on a ee vay 

é ne Ww t nw il erty 
to put either end to,” whichever 
lappened t come handy There had 
been no scraping done, except to smooth 
up the sliding surfaces a little, or, as they 
express it, to “take off the dust” left by 
the planer tool, and the fits of the V’s t 
the bed and of the rack to the spiral gear 


were perfect, the planer immediately start 


ing to work without removing the plate 


again or d thing to it. Such plan 


‘ 
tik 


speaks for itself and shows what ca 


ing 


by highly skilled men using the 


be done 


is planer was in the 


. , 
best ot 


form of pig iron thirty days before, an 


could not have been built within the time 


named if its construction had involved 


the old “cut and try” process. It wa 
built for use in the Gray shops, one simi 
lar to it having been taken out a mont! 
befors nd shipped to another planet 
builder wl ( hop had been destroved 
by fire w] eretor iceded sucl 
pl I 1 \ 
ALI. Mi rt I i 
We ar f with t fact that a 
good dea r dot for 0k 
only Dut quite Ve know 
that age 1 de t ! \ 
bes tentio1 | ) good 
iccomplishes 1 g prove 
ifter al It never f 1 mo i 
be forgotte t ichinist deals w 
mate CLy rigid bu 
elast ind that cast iron will yield or 
spring 1 t 1) e F il | e exerted 
upo! I id tha either 
wrought iron or ste¢ the ctions being 
the ul The fact is that marb ind 
te are botl ffer than cast iron, and 
W genet V | t I with b ng 
‘ } he iu ‘ iu y em 
I res t give it rigidity, an 
t] ng edit the stiffness t 
\\ aoa ao ett 
neat eth 
twice a t N nin 
et u ( \ t 
ross-t fa 
crape | un ft t lo na 
but the ¢ 7 ¢ p 
which be g t the f 
rioht ¢ ] ‘ d 1) 
¢] oht . ww have 
as ree - 
front face ul 
plat \ cl fitted t inne 
n never | vh mped to tl 
f ces f } ¢ F ¢ al ght 
but e sprung twisted moun 
nec il { ring it to a be ng on the 
prights, and the work done in scraping 
t true and straight 1 the f t place 1 
tl 1 \ iW \ Ta! t mmMpr 2 the 
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quality of the planer is concerned. This and not only that, but. owing to the fact of the block is the same as that of a 
was brought to mind by witnessing the ex- that the taper bolt passed through square common brick and it is inserted in the top 


hich some uprights were with the fitting surfaces, the clapper could of the foundation at regular intervals and 


treme care with whic pt 

eing located upon a planer before drilling be raised as far as one liked and would in place of bricks. No cement or sulphur 
ind reaming for the dowel-pins; but I be without shake in any position, yet al- is used for bedding the planer, which rests 
vas surprised to find that not only were ways ready to fall freely. entirely on these blocks. As they provide 


means for adjustment at numerous places 








great pains being taken to insure that the KEEPING PLANERS LEVELED ; 
We have often alluded to the importance it is obviously an easy matter to adjust 

of seeing to it that planers are not only the machine with the greatest accu- 
leveled accurately when set up originally, racy and, what is of equal or greater im- 

but kept so after they are set up. We portance, it is equally easy to repeat the 

7 believe it is not possible to do really accu- adjustment from time to time and so main 

rate machine-tool work at a cost within tain the level of the machine in spite of any 

j practicable limits unless this point is very settling of the foundation that may take 

carefully looked after, especially where so place. With a planer bedded in cement 

much depends upon true flat surfaces, as or sulphur, re-leveling it is quite an under 

is the case in planer building taking which does not get done; the planer 











Recalling again the elasticity of cast iron running on and on in spite of its being 
| 


FIG. I. A PLANER LEVELING BLOCK. we know that if a planer, even of the heav- out of level. With frase rapid ee " 

iest and best design, is supported at the adjustment as this always at hand, the 

faces were in the same plane, but that they ends only or at the middle only, it will machine may be kept in condition with so 

nust be practically perfectly square with deflect by its own weight, and experience small an amount of labor that there can 
the platen—i. ¢., truly perpendicular to it. has shown that even the heaviest and best be no excuse for neglect 

[his seemed to me to be an unnecessary foundations that are put under planers will Few mechanics realize the accuracy of 


refinement, for of course it is evident that settle unevenly to an extent sufficient 
if the uprights leaned backward or for destroy the degree of accuracy that it is good construction when properly set 
it necessary to maintain in order to scrape There is no difficulty in planing surfaces 
ost. which are substantially flat, the subsequent 


to work which can be done on a planer of 


ward up to any reasonable amount, 
would make no difference in the working work to true surfaces at reasonable « 
of the planer, so long as the faces were in In view of these facts, the importance 
of not only testing planers periodically, but of local errors without any general “taking 


scraping being limited to the correction 


the same plane. Upon speaking of the 
matter, however, they said that, while they also of providing some convenient means out of wind In shops wherein they 
recognized the fact that the planer would 
fulfill all its normal functions as well if 


the uprights were not perfectly upright, 





yet they had found that occasionally users 
squared their work upon the planer by 
these faces (perhaps having no large and 
good square) and then complained if they 
found them out ever so little. To avoid 
such criticism, which it seems to me is not 
justified, they make the uprights truly 
vertical 
THE FIT OF CLAPPERS. 

The usual method of fitting clappers to 
clapper-boxes is to scrape them in, or 
“tunk” them in without scraping (the 
planing being usually close enough to al- 
low this) and then lay off and drill the 
hole for the taper bolt from each side, 
doing the work in a drill press. After 
this the taper reamer is used—usually in 
the drill press, too—and then a little 
“touching off” with a scraper allows the 
clapper to rise far enough for all practical 
purposes and fall freely to place upon be- 
ing released. I was surprised to see such 
work done here by an entirely different 
method. The clapper was fitted to the box 
ind the whole thing was mounted upon an 
angle-plate attached to the face-plate of a 





lathe. The taper hole was then bored and 











reamed as a lathe job, instead of a drill- 
press job, with correspondingly greater ac- , 
‘a sat ae ae : FIG. 2. FOR BEVEL GEAR TESTING 
uracy as to “‘squareness” of the hole with 


the sides of the clapper. I saw men fitting 


these clappers after the pins had been fit by which they may be brought up to cor know what good planer work is, it 1s not 
ted and they had all four stud-bolts and rect alinement is Clear. This provision is uncommon to see large scraped surfaces 
the tool clamps in place, and were not made in the Gray shops by the device of undoubted accuracy in which the marks 
satisfied until a clapper fell freely with a shown in Fig. 1. Its construction is ob- of the planer feed are still visible through 


tool clamped successively in all the various vious from the illustration, though its ex- out most of the surface. The best planer 
positions in which the workman would be treme convenience is not so obvious and in the world cannot do such work if out 
likely to use it when using the planer; will bear a word of explanation. The size of level, 1. ¢., strained by uneven support 
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upon its foundation. It is probably true 
that in the average shop this simple block, 
by making it feasible to keep the planers 
in suitable condition, may lead to a saving 
in the cost of subsequent scraping which 
is quite beyond the belief of most good 
mechanics. Simple as it is, it is believed 


to be a large factor in the superior plaming 


Accurate and good running bevel gears 
are considered to be important in this shop 
and to help in securing them they have 
the most complete and substantial bevel 
gear testing appliance I have _ noticed 
This is shown by Fig. 2, where the two 
saddles are movable along the bed, as 


shown, to get the proper dista 
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Facing Tool—Milling Cutter—Two Engine Lathe lathe, and y way 
Tools. » take tl ( 


Fig l s a design tor a tacing cutte 
whicl th the guide pin A and th 
shank B m he f any s require \/ 
The met of this tool is found in tl \ 
r ly removed ] 1 (ranging e trot 
h up t ything less than 2 f ¢ | is 
I s) anda 1 the set re ( vhicl ) ’ 
ds the shar {A d the I g 
e secures the te! the shar B | 
l the lose-fitting 5-16 end; LUC jul 
better way of holding than by a t-strew f I 
flat spot Counterbores made on | \ to be 
the same plan would save much expense perat by 1 ind <ing 
and profanity; and the bodies ) of coun t with the set-screw an t¢? 
terbores used in q 1antities, could be made | ndle moveme! nak 1 nice 
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FACING 


instead of the arbors being fixed perma 
nently at right angles to each other, they 


‘an be placed at any required angle 


means of graduations and this permits the 
testing of the gears use* to connect the 
pulley shaft and the spiral pinion haft 


in their planers that are equipped w1 


Sellers drive; all these gears being tested 
in this manner to make sure that they run 
correctly And, as W ll be notice 1, they 
are not merely placed together and rotated 
by hand, but one of the gears may be driv 


en at any desired speed by means of th 
motor which is mounted upon one of the 
heads, while a pulley placed upon the other 
arbor and provided with a suitable brake, 


enables the gears to be loaded, or, in other 


1 


words, tested under working conditions 


F. J. M 


Cl 


'TERS—A COUPLE OF TOOLS FOR THE ENGINE LATH 
n the lathe | in arbor 1 g. The 
ip t at the 
Fig. 2 ¢ for the milling ll the 
ind I f neg I f z é ym to 
( ] t senarate i o \\ ! eeve 7 


I 1 ed witl ¢ screw | d t 1) " 
ng-up screw K. Rings F and G aré f the pin 
ed to the chuck / The er ha f The feed-screw 

' r rec to admit the end of \ h the 
elongated | ( H 3 plate f lt t the 
- eal d used when setting cut te i 
ters, it being screwed into E by meat f 


of the square boss in front. The cutters Fig 4 


can be easily ground, individually, with being lifferent t f ame 
straight faces and round corners principle 1 med for he er worl 

Figs. 3 and 4 are different designs of T1 : t \ the place of 
boring and turning fixtures for the engine the lathe t ol-post and seat, and the spin 
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dle is the regulation tailstock Chis is 
also arranged to lock at YX for stiff carriage 
work. The details Y and Z show two 


methods of locking the tool (some regular 
which can be adapted for 
One set 


drill-rod size) 


holding smaller rods screw 


VOeS 
s 


through the spindle on to the flattened 
tool, and the other pinches a split sleeve 
pinned onto the round tool. The a1 


rangement whereby the tool is set for 


working at an angle is plainly shown in 
the drawing. 
Casting Commutator Segments. 
BY C. VICKERS. 
At a 


ments appear very simple things to mold, 


commutato! 


seg 


casual glance, 
but that appearances in this case are mis 
leading, is proved by the fact that many 
makers of electric power machines—ope1 
ating their own brass foundries—purchase 
their commutator bars from outside pat 
ties who make a specialty of this class of 


castings. 


for this lies in the extrem 


necessary in such castings, 


The reason 
accuracy to en 
sure which absolute perfection is demand 
the pattern work and special equip 
\nother 


important thing is the quality of the cop 


ed 11) 


ment for molding and finishing. 


per, which must have a high electric con 
ductivity; and as makers of cast-coppet 
specialties have made a study of this sub 
ject, they are in a position to supply cast 
ings with a high efficiency in this respect 

The the 


conductivity, the standard being 100 


higher the 
Or- 
) 


solidified or cdeoxidized 


purer the copper, 


dinary cast copper, 


by means of the usual admixture of zine 


or phosphorus, or both, has a compara 
tive low efficiency, and cannot compet 
with a copper which has a high conduc 
tivity. To obtain a formula that will give 
solid castings and deteriorate as little as 
possible the conductivity of his copper, 1s 


therefore the first problem the prospec 


tive manufacturer of commutator bars has 
to solve. To determine this, experiments 
will be necessary—experiments conducted 


by intelligent tho: ght, not by random 


gUuess¢ Every foundry employs a cet 
tain formula for obtaining Nid copper 
castings, and the writer suggests that a 
test bar of this particular alloy be mad 
and tested against a similar bar of pur 
rolled copper, which will establish a point 
to be improved upon, if possible, in sub 


sequent experiments The following are 


some of the metals and chemicals used in 


deoxidizing copper: Zine or yellow brass 


phosphorus, aluminum, manganese cop 
per, silicon copper, arsenic, sodium, oxide 
and carbonate of zinc, tin, cyanide of 


potassium and sodium, yellow prussiate of 


potash, chloride of manganese, and. so 
forth 
When a suitable formula has been de 


‘ided upon, it should be kept constant. or 


the electric properties of the castings will 


never be twice alike. It 1s a good plan to 
assign a trustworthy man as allover, and 


hold him responsible for the uniformity 
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of the metal. After the first two or thre 
heats of new metal, gates will begin to 
accumulate, and they must be used up in 
subsequent heats, a fixed amount being 
used in each heat, and allowed for in add- 
ing the formula, and the copper may be 


graded according to the amount of gates 


used in each heat. For instance, No. 1 
may be all new ingot (Lake Superior) ; 
No. 2, half ingot and half gates; No. 3, 
two-thirds gates and one-third ingot; No 


4, all Thus the castings of each 


grade will be uniform, and it will be pos- 


gates. 


sible to always give a customer metal hav 
ing the same conductivity, provided care 
is taken to always fill his orders from the 
same grade alloy. 

he first heats 
test 


all gates, in order to determine the amount 


It will be advisable, after t 


of new ingot, to take out a heat of 


of “mixing” that will be required to pre 
vent danger of porosity, and it is this ad 
ditional mixing, dictated by prudence, that 
makes a difference between the ingot and 
the metal, and makes it 


twice melted 


necessary to grade the copper as afore 
The gates 


should be kept separate and not be mixed 


said from each grade alloy 
indiscriminately, and when used, grade 1 
should be 


grade 2 gates in grade 3 copper, and grade 


gates used in grade 2 copper, 








FIG. I. CARDED COMMUT 


Chis 


casting- 


3 gates in grade 4 copper last grade 
copper may be used for wher 


conductivity is unimportant, and 


Clectri 
also for making brass and bronze castings 
On small or jobbing orders for 


seg 
ments, the patterns are often made of 
wood and accompany the order. Such pat 
terns are molded loose, and no attempt at 
accuracy of size, other than carefully 
molding to pattern, is made, or is possible 
s the patterns must be rapped individually 
to loosen them in the sand, and in with 
drawing a spike is driven into each one 
the force of which operations vary accord 
of 


harpness of his spike, 


} 


the 
] 


ing to the mood the molder and 


Causing UuUnavols 


variations in thickness 


ible 
For the guidance of customers who d 


not furnish their own patterns the fol 


lowing rules will be found convenient 


1. To ensure prompt shipment give all 
data possible 

2. When drawings are sent us to make 
patterns from, make two. sketches—on 
showing side view of bar, the other the 


end view. 
3..On 
sions, and the angle in degrees. 


side view mark all the dimen 
It allow- 
ance is to be made for turning up the com- 


mutator, note where and how much 
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4. On sectional view, give thickness of 
bar on top and bottom edges and the num 
ber of sections in the commutator. 

The patterns for large repetition orders 
must be made of brass, and carded or at 
tached to plates, not gated, as gated seg 
ments are open to much the same objec 
tions as loose patterns, in the matter of 
rapping and drawing. 

In practice there is always a variation of 
thickness in the castings in the same mold, 
even where plates are used, as the molds 
are the incline. The 
bars at the lowest point of the mold, which 
is farthest from the sprue, will generally 


generally cast on 


be found to be thicker than the ones sub 
the 
however, 


jected to less from head 
With 
variation will not be too great to be taken 
These 
variations may be so small that they can 
detected by 
pers, and would never be observed by the 
With regard to the amount of 


the three-hundredth 


pressure 


careful molding, such 


care of by the finishing press. 


only be the micrometer cali 


eve alone 


such variation, part 
of an inch is considered a serious matter 
1 illustrates a pattern plate, .4 be 


The 


patterns in this case are split, one-half be 


Fig. 
ing the cope and B the nowel side 
ing on each side of the plate. The gate 1s 
likewise split, although not in equal halves 





B ! M 


ATOR SEGMENT PATTERNS 


as the heaviest portion of the gate should 
be in the cope, the better to feed up, and 
prevent hollows in the castings. The pat 
terns in this example are “back gated’”’ 

that is, each pattern is gated at its lowest 
mold is in 


the mold, and as the 


clined from the sprue down, when casting 


end in 


the metal thus runs up hill into each indi 


vidual bar, thereby producing cleaner 
castings This is highly important i 
cases where the copper contains sma 
percentage of aluminum, and while it may 
not be necessary or advisable for all cop 
per, it is mentioned here because it is a 
point that should be determined with a 
cast copper, before any expensive patterns 
are made, with the ordinary gating \s 


was before mentioned, the 


trated at 
found 


patterns illus 


Fig. 1 are split, and it will b 


necessary to split most of the bars 


are carded, to permit clear with 


drawal from the mold. The brass castings 


for the patterns are molded from a wood 
half-pattern on which allowance is mad 
for finishing. The two halves thus ob 
tained are often soldered together and 


finished to size, afterwards separated and 


attached to their respective sides of plate 


with screws. 


The cards or plates are made of cast 
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iron planed on both sides, and about 3g 
thickness finished. They 
fitted to flask the V 
shaped pin being the best, although round 


when 
the 


inch 
1ust 


In 


I be 


pins, 


ones are sometimes used In the plate 


the 


alter the 


, 
attached by 
fitted to 


lift the 


illustrated, part N is 
screws 


the 


plate has been 
ndle to 


[he flasks themselves may be ot 


flasks. It forms a ha 


plate by. 


but shallow 


any convenient size, as as 
possible—say 2 inches for the nowel 
(which is the pin half) to 2™ inches for 
the cope. They must be interchangeable, 


and should have a ledge or flange on the 


outside edges as well as at the joint. In 
stead of bottom or top boards, iron plates 
If they 


planed, 


are necessary are cast straight 


they need not bi as rough plates 
“bed” much better than smooth ones; but 
they must be well ribbed to prevent warp 
ing. 


On 


lask 


he 


bench, 


mold, t nowel of 


the 


commencing to 


is placed on joint up 


wards; the plate is placed thereon and the 
Che 


with the 


cope is closed plate is now between 


cope and nowel, 
the 


cope uppermost; 
the 


“struck off,” a 


whole is and nowel 


\fter being 


inverted 
rammed up 


thin sand 1s 





sprinkling of thrown ove 
and a plate bedded thereon his is the 
D 
\ 
FIG. 2 FIG. 
CRUCIBLE FOR MELTING COPPEI 
most important part of the work, as on 


the fitting of the t 


prope rT 


p and bottom 


plates the accuracy of the segments wi 
depend. fter the plate s bedded the 
mold is inverted and the cope rammed 
the top plate bedded and scrubbed down 
The plate is now removed and put aside 
are being used not to get it turned “end 


for end.” The sprue is cut, and the cops 
lifted off and stood « ts’ sid he double 
inge prevel g a drop Che plate 
itted off, and if ervtl ng een prop 
erly done. the mold vy 1ot need at 
leaning, but may be dusted with soa 
tone, not flour, and sed, the top plate 
being rep! iced 

lever clamps W gg ‘ CLVE 
being better than weigl te olding 1 
molds together, whicl tor ommiutat 
bars, should never lx er 

Fig 218 a section rucible espe 

illy designed and much used for meltins 
ind pouring copper. It has a partition ( 
which is carried to w tort di 
tance of the bottom. Thus the metal 1 


bottom, being effectually 
The curved 


metal 


poured from the 


skimmed thereby extension 


ID 
<overing from 


prevents the and its charcoal 


verflowing into the 


, 


] 
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In 


shown 


when the pot tipped. 


of the 


1S 
pot 1s 


spec ially 


Fig 
1 iouth | he se 
cibles must be ordered 


For separating the 


segments trom the 


gates a band-saw is excellent, after whicl 
the castings may be cleaned by tumbling 
1 wooden tumbler, with hardwood saw 
dust, when they are stamped or rolled to 
their exact S1Z¢ It t this s ig ha 
variations of thicknes ire perce ved nd 
rrected, but it 1s ob s that the va 

can be in only one way—that is, in 
excessive thickness [f the bars are to 
thin, there is no remedy, and, as before re 
marked, the excess in thickness must b« 
slight, or otherwise the bars will be dis 


in pressing them to size. To pre 


vent serious loss from either of these 
causes, sample bars should be taken and 
put under the gage immediately after each 


heat is poured, and if there is anything 
wrong, the molder must be cautioned 


iwainst, in the case of crushed or thin 
too high bedding of top and bottom 
and, fot 
ufficient bedding 


\s these 


strained or thick bars, in 


troubles may not be observable 


might easily work an 


} 


several davs, 1f his work is al 


wed to accumulate untested, and pre 
luce nothing but scrap 

With regard to the finishing ichine 
metimes a drop hammer ised, the 
iny of which may I ed to an anglk 
rresponding to that of the segment, s 

when the segment is laid thereon, its 
upp Surtace pertrectiy leve When 
he |] { t | e ba f it is 
t P t Cunt \ ] rr t t 
f nd i ened é eve 
Rapid Metal Cutting. 
In a discussion on “Electricity in Ra 


Shops,” at the January meeting 





the Central Railway Club veral exan 
pies of rap 1 cutti were cited 
me of whi proper to pa long 
th tr id mn gel 1 \ rap | edu 
on lathe’’ wa ention doing regular 
work, the data f it being taken witl 
previo £ lent wit the w 
I Cw t were ed on 9 
reed st ift with a cut peed I 
5 teet per minute nel it and 1 
h feed. giving 62.5 ) hes or 17 
none of n ' ed p ite 
oso pounds per hour. A Lodge & S| 
+} rar ‘A ] thre ittinge tool ( 
O ! tee \ n aggregate dept 
I cut of 3 ( if wl feed nd co 
fee per i te t re Te 1 
ng 112 ] che e! nut 
1,808.4 pound t etal me ) sé 
ite I I ndot pea edit I illv of 
nol ) \ } t S75 pou ds of 
. : 
Cia 1 | 


The Indian 


that he has seen an emery wheel run 


n India at a surface speed of 600 feet pet 


ninute, when its proper speed should have 


een 


5,000 


Feeds and Angles of Metal-Cutting 
Tools. 


Speeds, 


| é i study of e ¢ 
t . j 1 feed cannot 
t b¢ cognize yone interested 

‘ G vines oon 

factur ¢ believes 1 zit 
f the ft f e element ind on 
which has by no means received the atten 
tion wl 1 it deserve iting to 
e individual and combined angles of the 
s themselve Wit fairly clea 
knowledge of the effect of such combina 
tions, it 1s a practi ipossibility to speak 
with certainty about absolute speeds which 


id ought to be attained under given 
What a tool will do the 


found to de pend 


and 
angles it requires, will be 
which it 


material of 1S 


nade; (2) upon the nature of the material 
to be « 3) upon the peed it is desired 
to we t: (4) the depth of cut, and (5) 
he feed In the experiments hereafter 


quoted the tools were all either of ordinary 


self-hardening ste ordinary tool steel, 
ind the n eT ( Were ch as were 
n daily use in the ps in which they 
vere cart ed out 
Up t the re t pecla ii t l 
ve gat ‘ t ting gle for the 
centl ipid-cutting to 
et | en on simil 
\ g f tools of that 
( t d is the require 
cl t mand 
\ ‘ turally followe: 
++ f ~ \t n 
form lentally, howeve 
ese < ( 1 ( that Cx lew 
teel 1 ‘ ( ng wi 
i 1 | vhat would 
be expect f « d with ordinary 
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cially the case in the cutting angles, but 
the influence and effect of the depth ot 
cut and the fineness or coarseness of the 
feed must not be overlooked. There are 
indications in the experiments that a light 
cut and a fine feed should be attacked with 
a sharper angle than would be permissible 
with a heavy cut and a coarse feed. [xpe 
rience, both during the investigation and 
subsequently, goes to show that, if the 
work will stand it, a heavy cut and slow 
speed will be more efficient in production 
than a light cut and quick speed, even 
though figures would seem to show that 
the result should be the same 

It will be seen that the experiments cov 
ered fourteen different qualities of mate 
rial, of which seven were steel, one 
wrought iron, one cast iron, and five yel 
low metal alloys of different degrees of 
hardness and chemical constitution It 
will also be seen that the angles of the 
cutting edges of tools range from 571% to 
75 degrees, while the clearance angles, 
though showing some variation, do not 
appear to have the same importance. Sub- 
sequent experience indicates that these 
should under no circumstances be less 
than 3 degrees, but should be greater as 
the diameter of the work in the lathe in- 
creases. The experiments were all made 
with pointed roughing tools, though in 
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CUTTING AND CLEARANCE ANGLES OF TOOLS 


some cases (notably in specimens VI and 
VII) the point was somewhat rounded off. 
The angles mentioned are shown in Figs 
I, 2 and 3. 

During the course of the experiments 
it was thought desirable to secure some 
data with regard to the actual weight 
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brought to bear upon the point of the tool 
when cutting, and a device was worked 
out by one of those to whose care the ex 
periments hereafter detailed were intrust 
ed, of which some short description may 
be of interest. Referring to Figs. 4 to 7 
it consists of an attachment, fixed by the 





ordinary tool studs to the slide rest of an 
ordinary lathe, forming a holder for 
body of the tool to be tried \long its 
front edge a knife edge A is provided 
which forms the fulcrum on which the 
forward portion of the tool rests; at the 
hinder end of the tool a stop B is ar 
ranged, also beneath the tool; the tool ts 
primarily rested upon these two points; 
a set-screw C is devised to be brought to 
bear on the top hinder end of the tool, 
and is adjusted, when the tool is first in 
serted, to allow a certain amount of play 
while preventing the tool from tilting ar 





undue amount when the cut is first put on; 
at a distance from the fulcrum B, about 
equal to that from the point of the tool to 
the fulcrum, is a small ram LD, having a 
sliding block FE attached to its lower end, 
and capable of being moved forward by 
the rotation of the capstan-headed screw, 
housed in the ram; the cylinder into which 
the ram fits is part of the main attach- 
ment, and the hydraulic joint is made with 


a small hat leather; into the top of the 


ry 
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cylinder a spring gage F is screwed. At 
the back of the tool a similar arrangement 
is provided with gage G, the only material 
difference being that 
block, but the pressure is taken up on 
point. 
this place, as well as at the 


there is no sliding 
a 
The omission of a sliding block at 
side gage iH, 
of 


Cal 





1S responsible for the 
the frictional 


oT 
S! 


er 

had 
gage 1 
but 
to eliminate this from fur 


portion 
to 
arranged 

be 


- ~eL 
remark 


errors which be al- 


The 


for on identical line 


lowed for side 


S well 
t be 


cause, owing to the friction at the end of 


it may 


her 


the tool, no readings of any value were 


ybtained. The only other moving parts 


ire the set-screws / J disposed at each side 


of the tool, and in the same place as the 


1 


ful 


The process Was as follows 


knife-edg crum 


The tool 


was laid upon the fulcrum and the stop B, 





the set-screws / J were given a light bear 


ing, and set-screw C was also adjusted so 
that the tool could not tilt much above 


the horizontal ; the end and side ram points 








AMERICAN 





< a 
mf ° ‘= tes 
« = v 5 
s s — 
< > a 
© b 
in 
Medium A /14 1 
hare K lig I 
€ ( 4 I 
Speed of Mate 

\ 14 feet per 

I 14 fee t 

( te r 

f « the pre 

pour 

rABI 

It will be seen f1 
comparative ma 


1S responsible for a ti 


ble increase in the pres 


the tool, and that 
any rate, there w 
pressure at the begin1 
deductions po sible f 








were also given a firm bearing each, and_ this nature will be f 
D R SPEED OF T Toot 
IAMETE! MATERIAL SPEED OF OL ri & ANT 
Mareriat, Inpex Num- - 
Bek, AND DroRFE OF ” 
HARDNess. ot oe 
‘ a. ¢ c 3 
o by > : 33 =: 3 
3 = ¢ ¢ E =z S . 
= < ~ & & z a.” n~ 
; in in in in min in le dey 
I. Steel, HHH 34 3.2 18 1 wh 6.7 Ics 7 ret) 
IL. Steel, H 185) 1.7 70 Se. f 6 > | 62) 
III. Steel, HHN 5.75 | 4.95 | 18 ae 9 62) 624 
IV. C Steel, HH 6 5.15 18 ae 1 | 225 : r 63 
V. Steel, HH 1.5 1.25 70 a 1 0.44 se 624 624 
VL 8teel, H a35 | 7.5 4 1] 10 | a5 | 1gitu , | Be 
VII. Steel, HO 6.75 6 54 rs 18 4 i 7h > 
Vill. W iron, M 3 7 70 pd > g ics 74 h 
1X. C. Iron 4.95 4.3 18 7 7 3 oO 64 
a > f| 3.37 3 140 0.12 4 1.4 61 64 
X.GMF., HH .4 3 7 320 0.03 6 on 61 64 
XI. G. Metal, M 2.6 37 320 0.03 6 7 73 ; 
XIL G. Metal, S 5 5 320 0.038 > ; 7 74 
XIN. M metal, F; HH.) 2.65 24 294 0.02 4 0.7 7B 78 
XIV. G. metal, F; H 24 2.125 224 00 ; 0 624 64 
q 
HHH .—Very hard material HH.— Medium hard material. H.—Hard mater 
F .—Forged material G.—Nickel 
TABLE II.—SHOWING BEST RESULTS 
the cut was put on. When the desired in dealing not only wi 


depth was reached the sliding block was quality, but still more 


screwed hard down until the axis of the ation is undertaken in 


thus 


Sit 


contact 


The 


tool was horizontal and its 


ceased with stop B and set-screw C. ing up to the extra 
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regard to the requ 


e strength of machines capable of stand 


= 
stresses likely to be 
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vehicle for transmitting the pressure to oo ‘ : 
. qualities of rapid-cutting tool steels. The 
the gages was oil and the readings were 5 ; ; 
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direct except that to obtain actual pres 
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the Similar evidence is forthcoming 


on examination of Specimens VI and VII; 


samme 


the material in both cases is the same, but 
the latter is oil-hardened. The softer ma 
terial clearly requires the sharper angle of 
tool, but for purposes of finish the feed is 


sugges 


rather finer, and this supports the 
tion that, other things permitting, the vari 
ations in the angles are closely allied to 
speed and feed 

It will be noted, especially in connection 
with operations on yellow metal alloys, 
that the possibilities of speed of working 
on hard, medium and soft material rise in 
accordance with the nature of the material, 
but that soft material, 
Specimens XI and XII, no change of an 
gles was necessary; from this it may be 
deduced that the tendency of the soft 
metal to hang to the point of the tool is 


with medium and 


responsible for the obtuseness in the re 
quired angle. 
The information gathered from these 


investigations has not been without prac 
tical 
It has tended to assist in the consideration 
of more than one subject connected with 


results in several subsequent steps 


shop administration, with, as the author 


believes, beneficial results. Among 


other good objects it affords a reasonably 


very 


sound basis for determining the cutting 
speeds with which those in authority may 
be content; it therefore will naturally be 
in the of 


whether for rate-fixing, prom 


1 


available and useful formation 


estimates 
ises for delivery, or quotations to custom 





ers. It can also be used for the assistance 
of the workmen in the shop Rule of 
| Front 
Cutting 
deg. 
lor cutting mild steel 52 to & 
lor cutting medium steel. . .| 54 to 63 
lor cutting hard steel . . . .| 65 to 78 
For cutting soft yellow metal 62 to 74 
kor cutting medium ‘ 62 to 74 
lor cutting hard ” €0 to 8o 
rABLE I11.—LIMITS 


thumb, and practical experience, of course, 


have their value in dealing with such sub 
but, 


hop admini 


jects; n the writer's opinion, work 


stration can be, and ought, in 


these days, to be based upon a more de 
fined foundation This can be much as- 
isted by study of anything which ap- 
fears to contain an aproach to definite 
aws. The author believes that a careful 


tudy of matters relating to cutting angles 
1f tools 

\ pract 
esults have occurred, in one place at any 


will fully repay the trouble 


cal illustration of how beneficial 
be of interest and use 


rate, may, perhaps, 


ful. In a shop which was occupied on re 
pair work, and equipped with a considera 
ble number of lathes, the cutting speeds in 
general use were very variable, more so 
than the changes of the work required 
seemed to warrant. The workmen ground 


tools, and so long as that re- 


their own 
nained the practice it did not seem feasible 
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formulate definite instructions as to the 


to 
cutting speeds at which the men would 
he expected to work. Machine grinding 
was introduced, and tools at approved an- 
gles were prepared for issue to the men 
From the data of the experi 
for the 
best speeds for cutting all classes of mate- 


as required. 
ments determinations were made 
rial in general use, using 1 inch diameter 
as the constant, and the following letters 
to indicate the different 
classes of material: S. V. H., steel very 
S. H., steel hard; S. M. H., steel 
medium hard; S. T., steel tough; S. S., 
steel soft; I. W., iron wrought; I. C., iron 
cast; B. H., brass hard; B. S., brass soft; 
B. F. H., brass forged hard: B. F. S., brass 


fi reed soft 


were adopted 


hard; 


A small brass plate was prepared for, 
and attached to, each machine, bearing fig- 
ures denoting the determinations referred 
to, and of the following form: 


Material. Revs for 1 in, 
dia. 
S. v. 38 
5. 20 84 
S. M. H 102 
o£ 107 
ae 105 
I. W 210 
of So 
B. 408 
B.S 860 
B. F. H 615 
&. F.3d 530 


The face of each step on the cone pul- 
leys was stamped with the number of rev- 


olutions the spindle would make when 
Side Front Side 

Cutting. Clearance Clearance Horizontal. 
deg. deg deg. deg 

50 to 60 3to 8 3 to d 33 to 43 

60 to 65 3 to $ 3 to 8 33 to 43 

60 to 70 3 to 5 3 to 8 33 to 43 

62 to 74 3 to 8 zto 8 33 to 38 

70 to 75 3 to 8 3 to 8 33 to 35 

60 to 80 3 to 8 3to 8 33 to 38 
CUTTING ANGLES 


running with single, back 


\rmed 


permanent 


and triple geal 
which these 
the 


with the information 
afford, 


ments to be made become a very simple 


markings adjust- 
operation for the workman, for all he has 
to do, to at once start his machine at its 
correct speed, is to divide the number of 
inch diameter by the 


revolutions for 1 


diameter in inches of the work to be oper 
ated upon, which will give him the number 


once 


of 


of revolutions required, and he can at 
arrange his belt on the necessary step 
his cone pulley. Besides the advantages ac- 
cruing from such a method, other benefits 
may be mentioned; for instance, the fore 
man in charge can at a glance tell if work 
entrusted to him for execution is being 
arranged by the workman at speeds which 
will insure his estimates both for time and 
cost resulting. Such a display of proof of 
sound shop administration will be reflected 
the workman, and fail to act 


on cannot 
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beneficially on the production of the shop 
The author has referred to the possible 
charge that the results of the experiments 
show a want of finality which may mar 
their efficiency; he is fully alive to the 
possible soundness of such a criticism, but 
at the same time hopes that the data of 
fered may yet afford a basis from which 


others may start in the selection of tool 
angles most suited to their own special 
requirements. He believes that variation 
in practice in individual shops will be 
found to materially affect the determina 
tions as to the best tool angles. With 
this in view, he has less hesitation in 


offering the following table of margins 
based upon the experiments, even though 
their be al 


most defeat the attainment of the object 


wideness may considered to 


in view. 
The criticism that these margins are 
too wide for practical use will best be met 


by the acknowledgment that the author 
has, perhaps, endeavored to compass the 
variable requirements within too narrow 
limits; but he would point that it 
would unduly prolong the paper to at- 


out 


tempt to embark upon all the possible 
contingencies which he believes would 
arise when considering the requirements 


of a particular shop. The large allowance 
in the margins is also made in order to 
cover variations in degree of toughness 
(as distinct from hardness), variations in 
depth of cut, speed of material, speed of 
feed, and form of tool. 





Straps Without Blocking. 
The cuts herewith, from the Mechanical 
World, Manchester, 


vice which is of course not at all new but 


England, show a de 


which it is well to call attention to, as a 
reminder to the older and a suggestion to 














some of the younger workers \ few 
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STRAPS WITHOUT BLOCKING 


straps of different lengths and sizes, slot 


ted for t 
rear end, 


he bolt and all tapped alike at the 
screws of dif 
ferent lengths an easy fit in the holes wil! 


and then a few 


be found a great convenience, dispensing 
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with a lot of blocking and securing more 
satisfactory setting of the strap. The 
screws may be used with the head either 
above or below the strap, according to the 
hight. 





Letters From Practical Men. 


Details of Horning and Seaming Process. 
Editor American Machinist: 

At page 10, Vol. 26, Mr. Woodworth 
describes “Horning and Seaming Pro- 
cesses.” In the half-tone of his Fig. 2 
the press does the work pictured in Fig. 1. 
I hope he will not think I am “poaching 


o£ 


A 


| Punch 
a Iron 








NCH 


FIG, I END OF HORN AND PI 


on his preserves” when I try to give the 
mechanical process by which the results 
(see his Fig. 1) are obtained. 

In Figs. 1 and 2 I show a progressive 
seaming set of dies for round work, such 
as tin pails, cans, etc. By one handling ot 
the work the edges first 
finally interlocked and closed together by 


are upset and 
two strokes of the press. 

Fig. 1 shows a front view of the punch 
and horn as they are placed in the press 
The punch A, by the way, represents a 
The cast-iron 
tool 


good job of shaper work. 


form holds three pieces of steel 


I 
rT + Ram or Slide 
/ bi Press 
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FIG. 2. SIDE OF HORN AND PUNCH. 


B,D, E. The pointed edges of D and / 
are planed one thickness of metal smaller 
The fune 
tion of piece B is to slide in the direction 
The lower 


than the grooves in piece B. 


of the arrow to dotted line F. 
surface striking the top of the horn, it is 
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pushed against springs at C, bending the 
edges as shown in the blank after the first 
stroke of the press. As B leaves the horn 
on the upward stroke the springs C force 
B to its normal position again, being held 
there by fillister head screws shown more 
plainly in Fig. 2. 

To complete the seam, the edges of the 
blank are placed together and held direct- 
set- 
The 
press is then tripped and the under side 
of B flattens the edges of the blank like 
This 


form of seaming die, used in conjunction 


ly on the horn and against 
edges G and positive gage H, Fig. 2. 


spring 


the finished seam shown in Fig. 1. 


with the horn, is made for work about 12 
inches long. the 
horns are supported from beneath by a 


For any longer lengths, 
removable brace; that is, a support that is 
instantly and easily swung to one side to 
the blank the 


admit the placing of on 


horn. Mr. Woodworth shows in his Fig 
I, On page 10, two forms of seams (one 
turned out and one turned in) I have 


given here the one turned in; the outward 
seam is made by planing the groove 7 in 
B, and the steel in the horn is left plain 
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An Air Driven Crane. 
Machinist : 
photograph 


Editor American 
The 


the application of an air motor to an ordi 


accompanying shows 


nary foundry yard crane which had been 


This 


operated by hand for years crane 





CRANE WITH 





333 
is used for unloading heavy scrap from 
cars and also for a “drop” or casting 


breaker. With this improvement two men 
will break more than twice as much scrap 
and do it easier than six men could oper 


hand The 
shelf made of 3%-inch 


ating the crane by motor is 
placed on a braced 
The gear on the motor spindle and 


a couple 


plank 


the one into which it runs are 
of odd change gears from an old lathe in 
the machine shop. The labor of applying 
the motor was an hour or so for the car- 
penter and five hours for a machinist, the 
gears and plank being the only extra ma- 
terial used 

An incidental advantage of this arrange- 
that 
in smaller pieces, resulting in a better mix. 
“Winding” the 


so laborious that men preferred any job 


ment is scrap comes to the cupola 


weight up by hand was 


around the foundry to that of breaking 
scrap, but with the motor attachment all 
the irksomeness of the job has been re- 
moved \NTHONY STAFFORD 
A Lathe Job on the Upright Drill. 
Editor American Machinist 
Fig. 1 shows the details of a gasoline 


engine carburetor made of bronze, and the 


other sketches show the drill press tools 


and jigs that enabled this part to be ma 
chined on a drill press instead of an en 
gine lathe A 
required to machine the casting on a lathe, 


first-class machinist was 


but a cheaper man with the aid of these 





AIR MOTOR. 








work on a drill press in 


did the 

about one-third the time 

the fixture for holding the 

The 

parts machined in this operation are desig- 
ted by the letter J. 

1 base into which are screwed three studs 


Fig. 2 shows 


bronze casting for the first operation 


The jig consists of 





| 
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This tool works very satis- 


in the body 


factorily. 

Fig. 4 is a box jig for drilling all the 
holes except the eight 3-16-inch tap holes 
on the top. The casting is located by the 
previously finished. surface / and is held 
down by the two BB. The 


set-screws 























FIG 


These are faced off flat on top 


AAA. 
form a three-point for the 
inverted and clamped 


ind support 
casting, which is 
upon them by the three clamps BBB 
Two posts are screwed into the base at 
the opposite end and through them are 
set-screws cc for holding the casting from 
twisting about. 

The combination mill and fac- 
ing tool used for the first operation is 


hollow 


-B 








Tra 


1 ‘ iM 





FIG. 2. JIG FOR FIRST OPERATION, 


It has a cast-iron body 
and four inserted steel blades. It will be 
noticed that the cutting edges are radial 


shown in Fig. 3. 


believe is contrary to general 


(which I 
practice for brass), the blades are ground 
to an angle of 10 degrees for clearance. 
Two set-screws for each blade hold them 





CARBURETOR 





y 


TO BE MACHINED 








part of the casting marked C is located 
by two set-screws DD’. D’ is stationary 
when once adjusted, being held by a lock 
nut. 

The boring tools used for boring the 
25-inch and 1 9g-16-inch holes are shown 
in Figs. 5 and 6. Fig. 5 is a four-lip ream- 
er with a short drill at the end to spot 
the work for the next operation. An ad- 
justable stop is provided at C to regulate 
the depth of the bore. The boring tool 
for the 25¢-inch hole, shown in Fig. 6, is 
made of machinery steel in the body. The 
cutter A is held by a taper cross-pin driven 
through the side. The cutting edges of 
this blade are radial, the same as in the 
tool shown in Fig. 3, and are ground to 
an angle of 10 degrees for clearance, A 
drill is inserted in the end to spot the work 
for the next operation. The bushing D is 
nade of cast iron and is a neat running 
fit in the body of the tool. 

In cases where a bushing acts as a bear- 
ing for a round bar, as in this case, cast 
iron is to be recommended; these bush- 
ings, after being in use for some time, do 
not show wear. This tool is also pro- 
vided with a stop C. It has been found 
to be a very efficient tool for boring and 
facing. Two of each of these tools, Figs. 
5 and 6, are provided for this job, one 
for roughing The 
allowance for finishing is 1-32 inch in each 


and one for finishing. 


case. 

Fig. 7 shows the fixture for the third 
operation. It consists of a cast-iron plate 
A on which is mounted the circular piece 
B, having a hole in the center for the fin- 


ished projection on the casting. Three 
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FIG. 3. A HOLLOW MILL AND FACING TOOL. 
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FIG. 4. BOX JIG FOR DRILLING. 
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BORING AND INTERNAL SEATING TOOLS 


set-screws CCC, two of which are sta- 


tionary when set, hold the piece in position 
sideways, and a small screw D acts as a 
jack to keep the casting from tilting under 


] 


| 
the tools 


the pressure of 
The style of tool used for counterboring 
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FIG. 7 FIXTURE FOR THIRD OPERATION. FIG 


4 


and facing the parts marked E and F is 
shown in Fig. 8. B is the tool for counter 


s 


boring and facingthe part marked F. It will 
be noticed that the outline of the blade is 


not quite correct. C 1s a combination coun 
terbore and drill t was sought to design 
B 
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8. COMBINATION DI S ) COUNTERBORES 


t y taken apart 
I x 11 t Id be readily a 

ted w ¢ » Keep the rela 
tive p t ot e two counterbore 
The } ‘ Fig. 9, fits int 
the ( ( ( r Fig. 10; the cut 
ting | les f Fig » fit into the slot a 
big Fig the drill driver « 
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yo) GI 





1 
} 


larged The lugs a fit into the slot 


1 


the slot c in the dr 


a ig. 9. The end of the drill is filed to fit 
' 


iver The whole as 


sembly is held together by the set-screw 


lig. 12 is a cast-iron angle plate jig for 
holding the casting during the operation 
of boring and threading the nipples N and 
N’. Two studs, A and B, on the plate fit 


into the previously bored holes in the 
casting, and suitable clamps, not shown, 
are provided to hold it in position. The 
nipples are milled off externally by a hol 


low mill and are threaded by an ordinary 


round die held in a special holder. Of 
course, when the nipple n’ is milled, the 
fixture is turned down on its side The 
hollow mill with its pilot and shank 1s 
shown at the de o that little or no 
explanation is nece iry 


While on the ibject of hollow mills I 
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ANGI I Tt FOR MILLING ANI 

HREADING THE NIPPLI 
will mention a kink hich I believe is not 
generally followed or known. The common 
ilment of this cla f tools is that they 


stick on the work after having been used a 


iort time, To overcome this difficulty the 


full length of the cutting surface is filed 


th clearance, as indicated in the sketch; 
ther words, make an external reamer of 
t. This style of hollow mill never sticks 
on the work, and the hole need not be 
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made tapering, as is necessary with ordi- 


nary hollow mills. 
hig. 13 is a fixture for milling the face 
marked I’. This job could not be done 


7 


n the drill press and had to be taken to 


the milling machine; the clamps holding 
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FIG. 13. MILLING MACHINE JIG FOR FACING. 


the work against the angle plate are not 
shown. ° 

Fig. 14 is the jig for drilling the eight 
3-16 inch tap holes for the cover plate 
It consists of a casting with bushing in 
for the drilled, and 
two studs 25g inches and 1 9-16 


serted holes to be 


carries 
into the bored 


inches diameter, which fit 


holes and thus locate the jig. The work 


the 


shown in Fig. 7 


With the 


tion of milling the face, all the machining 


is held in fixture 


during this operation. excep 
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JIG FOR DRILLING SMALL HOLES. 





FIG. 


i4. 


operations on this piece were done in the 
The jigs and tools shown were 
Myers 


drill press. 
designed by the writer Bi 
Philadelphia 


A Big and Special Job in a Small Shop. 
Editor American Machinist: 

I thought that perhaps the accompany 
ing photograph and particulars might be 
of some interest to your readers, as such 
things in almost every issue of your valu 
able paper have been of so much interest 
I take the liberty 


what we 


as well as profit to me. 
ot offe 


ring it anyway, as it 1s 
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call down here a big job in a small shop. 
This is a 72-inch piston from the low-pres 
sure cylinder of a 2,000 horse-power cross- 
compound engine, of a well-known make. 
The piston is of the solid type with one 
groove and packing ring in the center, 20 


inch face and weighs 3,500 pounds. The 
bottom side of the piston had been bab- 
bitted by the builders, but the babbitt 


pulled out in the course of a few months, 
and was found to be only 1-16 inch thick 


in some places. Our chief engineer de 


cided to replace it with phosphor bronze, 


so he called on one otf our leading job 


shops for an estimate. The price named 


made him dizzy, and would have pur- 
the 
celebrated mule and peck of peas. I de 
that the 


own shop, which, by the way, 


chased a small Georgia farm with 


cided job could be done in our 


was in- 


stalled to repair street railway trucks and 


motors, and not to build or repair 2,000 


With some misgiv- 


horse-power engines. 



















\ PISTON 


ings the chief engineer decided to turn the 
It was decided to cut the 
The photograph 


job over to us. 
grooves '4 inch deeper. 
rigged up to remove the 
off the 
The grooves were dovetailed and 


shows how we 
stock 


bronze. 


and subsequently to face 


the rings were cast in place and ham 


mered to make them secure and then we 
turned them off. The piston was blocked 
level the bolted 


Then we had a plug that fitted the central 


up on floor and down 


hole of the piston, and two arms, one 
above and the other below, were fastened 
to this with cap screws. These arms ex 
tended enough beyond the piston to be 
connected by a stiff, shouldered bar, upon 
the 
slide up and down. 


edge of the piston was a shoe which gave 


which tool-holder was mounted to 


Traversing the oute1 


a broader bearing for the upper arm. This 
tool-carrying rig was moved by a long rod 
connected to the platen of our plane r, and 
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the stroke could of course be regulated by 
the planer dogs. The 
slotted so that the tool slide could be set 
We 


a ratchet wheel with lever and pawl 


upper arm was 
parallel with the axis of the piston. 
had 
for feeding the tool. The length traversed 
by the tool around the piston was about ¢ 


feet. or about one-third of the circumfer 


ence. The job when completed was all 
right. W. A. McWuorter 

Atlanta, Ga. 

A New Drug for Oculists. 
Editor American Machinist: 

Last Saturday evening, after reading my 
\MERICAN MACHINIST, which our firm fur 
called on 
for a 
While sitting 
back of the prescription counter, I heard 


nishes their foreman gratis, I 


my druggist friend in the suburbs 


smoke and friendly chat 


the druggist asking a customer such ques- 
“What does it look like?” “Does 


bottle or a For an 


tions as: 


it come in a box ?”’ 





REPAIR JOB. 
answer he got: “I don’t know; all it 
says is to take a big dose of it.” Being 


rather inquisitive, and the voice being a 


little familiar, I walked around the case, 


and there stood Ben, one of our lathe 
hands. I found that he had got a small 
chip in his eye, which had left it sore 
and he wanted to get some “Egyptian 


Darkness,” as prescribed by our friend, 


Mr. Ridderhof, at page 190, Pinching my 
self rather hard to look sympathetic and 
“Ben, I am going to 
[I will get it for 


sorrowful, I said: 


town in a few minutes 


you at Dow’s (the swell druggist); h 


keeps everything. You know these fellows 


out here in the suburbs don’t keep such 


expensive stuff.” Knowing Ben to be a 


bachelor, rooming by himself, I instructed 
him to go home, get some tea leaves from 


his landlady and poultice his eye with 


them (as per Dr. Ridderhof), put out the 


light in his room and stay there until 
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morning, when the medicine would arrive 
After treating to a good cigar (I think this 
fee was legitimate), he went home and 
waited for the ‘Egyptian Darkness.”’ 
After the laugh was over, the druggist had 
to dig up another smoke to square himself 
I enjoy Mr. Ridderhof's articles about the 
eve very much; I know there is a great 
deal more he can write about it and I hope 
he will do so CINCINNATI 





Punch for Locating the Centers of Staybolts. 
Editor American Machinist 

I send a sketch of a three-point center 
punch for locating the centers of staybolts 
when drilling for test-holes after the stay 
bolts have been riveted over. Anyone hav 
ing use for this tool will find it a great 
time saver. After a staybolt has been riv 
eted over, it is difficult to locate its cen 
ter. To use this tool, referring to the 
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NCH FOR LOCATING THE CENTERS OF STAY 
BOLTS 
sketch, you use No. 1 punch before the 


staybolt is inserted, the central plug fit 
ting the drilled hole. This will mark three 
center pops central with the hole, and 
after the staybolt is in and riveted over 
No. 2 is applied, resting the three points 
in the pops and hitting the center punch, 
which centers the staybolt exactly and 
quickly. The three holes for center punches 
should be accurately laid off and the drilled 
points hardened and driven in place; bet 
ter to make all of tool steel. C. P. Ry. 





Making a Bulldozer Double-Acting. 
Editor American Machinist: 

The sketch shows how a Williams 
White Company bulldozer, or former, was 
changed to do work on the return stroke 
as well as on the forward. A is the bed or 
frame of the machine to which a regular 
fixed crosshead was bolted at E and on 
which head H moved back and forth. The 
regular head was taken off and in its place 
the head E, as in the sketch, was put on 
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and secured to the frame the same as the 
regular crosshead, Set-screws in lugs 
BB prevented head £ from moving in the 
direction of the thrust. CC are connect 
ing rods. H is the regular moving cross 
head to which the drawing punch holder 


is bolted and also castings to receive the 
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[AKING A BULLDOZ E-ACTIN 
ends of the distance rods LL. These rods cast iron 7 is planed up all over making 
LL slide in babbitted guides in FE E, and_ the sides as square as it is possible to get 
at the outer ends of them is the crosshead them, and then recessed out so that the 


D), which answers the same purpose as H 
F F are dies secured to the faces of cross 
head E. Punches GG force work through 
dies F F into space J, where it drops into 
a pan. The operator stands at the side 
of the machine and attends to both dies 


with ease SHEETMETAL 


Gage for a Hole in a Small Ratchet Wheel. 
Editor American Machinist: 

The gage illustrated by the accompany 
ing sketches is used for gaging the hole 
This hole 


must pass through the rim exactly to the 


in the ratchet wheel as shown. 


center line, and some of the operations, 
particularly that of locating the hole in 


the center, may be of interest. The gag 


Ls, 





arbor will drive very lightly in it. A bush 


ing with a hole in it the size of the hole 
to be « ed and reamed is now made, the 
usual procedure being followed; that 1s, 
the hole is mad mall and lapped out 
ifter hardening, and the outside diametet 
left large and ground down on a dead true 
arbor until the bushing will go in the 
lot on top of the arbor /i, it being held 
in place with a small U-clamp and a screw 
tapped in the block (not shown) Phe 
hole 7 now laid off as closely as possible 
nd the part b driven on the arbor /, 
placed on the centers of the milling ma 
chit nd the hole 7 drilled 1-16 inch 
Her than the finished size The worl 
removed and the boring bat 











GAGE FOR HOLE IN 


base a is cast iron tapped as shown and 
finished all over on a screw arbor held on 
the live center and in the steady rest. The 
part b is a mild steel forging. This is held 
in the lathe chuck, the hole c is bored and 
the surface d squared up while still in the 
lathe. It is then driven on an arbor and 

















ek held in the milling machine chuck; a 
lathe tool is clamped in the vise and the 
end b turned a close running fit for the 
hole in the arbor h, thereby overcoming 
any inaccuracy in the milling machine 
chuck The bar, while still held in the 


chuck, is passed through the hole in the 
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arbor / and the head center carefully run 
to the center m, A test indicator is now 
used, with the platen as a working point, 
and a reading taken at the top of the bor- 
The work is now taken off and 
a reading again taken. If any spring oc- 
curs, the centers are adjustec until the 
reading is the same with the work on the 
bar and the centers tightened as it is with- 


ing bar k, 


The hole is now bored to size and 
I am 


out. 
the outside of the forging finished. 
aware it is not considered good practice 
to remove the scale last on parts requiring 
extreme accuracy, but no trouble was ex- 
the hole when 
completed came dead to the center. The 
bushing » is now made and pressed in 
place and the hardened and ground stud 
to draw the 
secured in 


perienced in this case, as 


0, which has a collar on it 
and b together, is 
place. The plate of soft steel which goes 
on top of the collar is shown at p with 
The 
ratchet is made of sheet steel blanked out 
of the ear 


parts a 


ratchet together with locating stop. 


and struck and a section 
with the hole through it is shown at q, 
the screw that holds the plate down being 
shown the ear at r. The hub is 


of brass staked on a method universally 


under 


used on this class of work. 


W. E. CALLAGHAN. 





A Throttle Valve for the Rotary Air Drill. 
Editor American Machinist 

As I have never seen anything pertain- 
ing to pneumatic-tool repairing in your 
columns, I offer a drawing of a throttle 
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constantly, which is a great nuisance, as 
it practically destroys the usefulness of the 
tool, especially for tapping. 

The valve shown has none of 
faults, as it will always remain tight, is 
very strong and will not rust. The valve 
proper is a brass bush which seats on steel. 
I used the old sleeve into which the brass 
bush must be pressed tight. Mill the parts 
before making the end stop. P.C. R. 


these 





A Long Lathe Job. 

Editor American Machinist : 
This job happened in a little town, about 
a hundred from the 
place where it could be done without any 


miles away nearest 


head scratching. It was one of those well 
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intermediate gear was mounted on an idler 
between the two, bearings being provided 
by timbers bolted to the lathe at the head- 
stock; these timbers also supported bear- 
ings for the rod at this point. Another 
cast-iron pillow block was provided for 
the rod near the damaged end and also 
fastened on a suitable timber, and two col- 
lars were provided to prevent end motion; 
the other end was run in a V-block on a 
couple of horses. In this the rod 
was made to turn in the same direction 
as the lathe at the same speed, and the 
rest of the job depended on the judgment 
of the who had to make the hole; 
and as the front of the 
in line with the centers than ordinarily 


way 


man 


hole was nearer 

















\ LONG 


drill rods fitted with threads which were 
cut taper about 114 inches in 3 inches. The 
internal thread at one end was stripped 
battered up 


and the end of the rod was 


and had to be faced, bored and threaded. 
The rod was about 4o feet long and 5 
inches diameter, and there wasn’t a black 
smith in the place who would undertake 
to cut and re-weld it, which is the usual 
way of handling such rods to get them in 




















LATHE JOB, 


We have 
since used the same rig on shorter work 
Geo. J. MEYER 


usual. 


he found it easier than 


for taper turning 





Making a Pattern for a Cylinder Bushing. 
Editor American Machinist: 

To make room for some new shops that 
are now in course of erection it was neces 
sary to move the pattern shop and put me 
into temporary The worst of 
the arrangement is that the patternmaker’s 


quarters. 


























valve for rotary drills which will over- an ordinary lathe. It was too long for 
come a great nuisance. All who have one flat car, so they would have to pay lathe is out of doors with other things in 
had any dealings with pneumatic drills freight on two cars both ways if they sent a heap, which means that it cannot be 
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THROTTLE VALVE FOR ROTARY AIR DRILI 
know the throttle valve is often a source it to the city; so they decided to do it with used; but the orders for patterns with 


of trouble. When the tools come from 
the factory the valve is parallel and a per- 
fect fit, but the moisture of the air soon 
rusts them and they stick tighter than a 
drive fit, although after being taken out 
a few times they leak and the motor runs 


the best tools at. hand in the local shop. 
The largest lathe had a 20-foot bed, and 
this was arranged as in the sketch. 
Two like gears were found, 
of which was fastened to the rod as shown, 
and the other held in the lathe chuck; an 


cast one 





blueprints for the same come right along 
just the same. Among other things that 
I have made patterns for, since the afore- 
said lathe has been on strike, is a “man 
hole” pattern for oil tanks and several 
cylinder bushings similar to the one shown 
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herewith. Fig. 1 gives the size and shows 
it to be built up of segments. It is to be 
molded on end and drawn by the 34x2x12- 
inch irons, as shown. It may interest your 
readers to know how I made it, or, rather, 
them, as all were made in the same way, 
the molders preferring to have them leave 
their own core; rather than to have prints 
on and use dry-sand cores 

It required 144 segments to make the 
length, which I built up as follows: After 
adjusting the stop on the trimmer so that 
each joint would fit and allow just enough 
to trim off the last one of each course to 
complete the circle, I sized the ends of 
enough segments to make six rings, which 
I glued and dogged together. When dry, 
I took one of the rings as a foundation, 
and then glued and nailed the different 
courses until five courses were together. 


1 ——- 
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diametrically opposite to the point where 
the lower nail was touching. That gave 
me points to find the centers of circles 
of the other end of the work, when both 
halves were laid out, carefully, allowing 
the draft required. I pared away most of 
the stock with a gouge, finishing to size 
with a “round” plane, referring only to 
the inside diameters. When both halves 
were thus worked, the two parts were 
glued together, holding the two in place 
with dogs until dry. I took the care to 
prove with straight-edge that the inside 
from end to end was in line. Then the 
two end layers of segments were carefully 
worked to the outside diameters, as seen 
at Fig. 2. A ‘cradle’ was made with 
curves at each end fitting the circle of the 
pattern and the length of pattern with 
binding pieces screwed across each end, 


a 
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MAKING A PATTERN FOR A CYLINDER BUSHING, 


Then I took another of the rings and 
laid on, setting it concentric with the first 
by setting with a strip of wood, using it 
as the hypothenuse of a right-angle tri- 
angle, which enabled me to build plumb. 
After building up all the segments in two 
cylinders to one-half of the required length 
of the finished pattern, I laid out the size 
of one end for both the inside and the 
outside diameter. I next pared the surplus 
wood away at four places on the inner 
diameter, and by using a strip of wood 
similar to Fig. 3, with a:wire brad driven 
into one end, and another in such a posi- 
tion that when the head of the one driven 
into the end was resting on the work 
table, also against the circle at one of the 
four spots I had previously prepared, I 
could describe arcs on the upper face, but 


and two boards underneath, as seen at 
the left, leaving room for a ‘“‘wabble saw” 
to pass between them without touching 
It was then taken to the saw, and the 
fence was so set that the edge of one of 
the bottom boards of the cradle would 
slide against it and at the same time bring 
the center of it standing over the saw. It 
was adjusted so that the saw would cut 
through the end pieces and would just 
reach the finished part of the pattern, or 
nearly so. The rest was easy; a man at 
each end passed the cradle with the work 
over the saw, rotating it enough for an- 
other cut, and so on until all the stock 
was cut away, which was about 6 feet of 
surface in this case. Although a cut-off 
saw was used, it did not leave the work 
very smooth, so we found it best to go 
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over it with a smoothing plane and plenty 
of sandpaper; I also found that the plane 
tore out the corners of the segments when 
planing out the inside. If the length of 
the work had been within the reach of the 
paring gouge,I could have made a smooth 
er finish with that than with the plane 


Fig. 4 shows a little kink in cutting out 
semi-circular pieces so as to economize the 
lumber. If the patternmaker has a 30-60 
go-degree triangle at hand, the distance 
required from center to center can be 
found at once; if not, the decimal .866, 
multiplied by the diameter, will give the 
space if the two arcs are to touch; but, 
as it is needful to have room for the saw 
between, '4 inch should be added to the 
length as thus found Wa. NEwTon 

Oneonta, N. Y 

Safety Device for the Big Planer Feed. 
Editor American Machinist: 

It has long been a wonder to me why 
the manufacture f those large planers 
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SAFETY DEVICE FOR PLANER FEED 
with the four tool carriers have never 


placed a safety shearing pin in the feed 
mechanism Such a device would have 


been a most valuable improvement to at 


least two of these large planers that it 
has been my lot to see in operation. In 
one fine 60x60-inch planer the feed drive 


was badly damaged by one of the heads 
running into the other, and was again 


hortly afterward wrecked by a handle 


being choke the feed screw Then 
in another shop, on a modern 40x4o-inch 
planer, the feed mechanism was wrecked 
four times in less than six months by col 


liding heads 
You may think it strange, but few men 
properly run one of these large plan 
ers, obtaining a maximum output of work 
and at the same time never injuring the 
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tool, for it demands a man’s full attention. 
Now, I would recommend that a shearing 
pin be placed in each feed drive. With 
two brass pins, as shown in the sketch, 
whenever a head would collide, the pins, 
shearing, would be the only thing dam- 
aged. The repairs could be effected in a 
few minutes by driving out the broken pin 
and driving in a new one, several of these 
pins being kept on hand for such emer- 
gencies, It would save many hours and 
collars. 

It is strange also that both of the planers 
before mentioned lost their main gear and 
that, too, all unnecessarily. Chips drop- 
ping through the table found their way to 
the face of the gear, knocking out several 


teeth. In both cases a steel gear was ob- 











tained from the manufacturer of these 
planers. 

I have no doubt but that the steel gear 
in the 60-inch planer will last many years, 
while that in the 4go-inch will have but a 
life of a few Why? The 60- 
inch is run by a bright man; he plugged 
up all the the table, the 
jo-inch is run by different men, and the 
chips—and big steel ones at that—are go- 
ing down every day, no one there being 
bright enough to stop this beastly abuse. 
A few minutes’ thought and a little work 
would save a clear $100 in a short time. 

In the sketch, block a is slidable in piece 
b, When the brass pin e shears off, the 
block merely slides up and down and the 


FRANK RATTEK. 


months. 


holes in while 


feed stops. 





A Chuck for the Turret Lathe. 
Editor American Machinist: 

In these times, when the chucking lathe 

has become such an indispensable tool in 
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all our machine shops, the facility with 
which operations may be performed has 
so reduced the time required to finish a 
piece of work, that the cost of handling 
—which a few years ago was not to be 
compared with the cost of the operations— 
now enters into the total cost of produc- 
tion to such an extent that it frequently 
approaches and sometimes exceeds the ex- 
pense incurred in the performance of the 
operations themselves. 

In spite of this fact there is no one, so 
far as I know, who has ever placed on the 
market a chuck which can be applied to 
turret lathe and removed therefrom 
the same ease as in the case of a 


any 
with 
common chuck, and which may be operated 
to open and close its jaws while the lathe 
is in motion. 

Yet the time occupied in chucking the 
work in hand is greater than that spent 
in any other way in the handling thereof; 
for the lathe must be stopped, the wrench 
picked up, the jaws loosened, the work 


tock 
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TURRET CHUCK. 

removed and replaced by a new piece, the 
chuck again closed and the lathe started 
again. 

In the chuck which I have designed to 
meet this condition, I have arranged the 
chuck proper to apply to the lathe spindle 
in the ordinary. manner by threading the 
chuck stem; and I think I have supplied 
a long-felt want to many a company hav- 
ing work to do requiring short operations 
only. 

As this chuck stem is integral with the 
body, I take the liberty to describe my 
method of mounting the chuck and get- 
ting it to run true and carry its work 
accurately. 

The first thing to do is to get a piece 
of cast iron of a, diameter nearly as large 
as the capacity of the chuck and thick 
enough to cover the thread on the spindle 
clear to the end; thread this, screw it on 
to the spindle tight and turn up the peri- 
phery and face; now set the chuck upon 
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this piece and tighten the jaws. You now 
have the chuck mounted on the spindle 
in a reversed position, ready for threading. 
As the piece on which the jaws are set is 
running absolutely true, a chuck mounted 
in this way will carry its work perfectly 
if a good fit is made in the thread. 

In the illustrations, Fig. 1 the 
back of the chuck and operating mechan- 
ism; Fig. 2 is a side view and half section 


shows 


showing the chuck attached to a lathe 
head, and Fig. 3 shows the face of the 
chuck. 

3y following the drawings it will be 
seen that the chuck body K has three radial 
T-slots in the face which receive the jaws, 
and the jaws are provided with screw 
holes and transverse grooves which permit 
blocks to be attached in different positions 
to suit the size of the work, as the jaws 
open and close but 5¢ inch. 

The jaws are operated by the ring M, 
and 


which closes them by the faces QO 


opens them by the slots P, which receive 












the tongues O. This ring has three pins 
V, which serve as stops to limit the rota 
tion, and is screwed into the gear ring O 
and secured against unscrewing by the 
screws 5S. 

The gear ring A is provided with teeth 
(as shown in Figs. 1 and 2) which mesh 
with the pinions J mounted on the studs 
J, which are set into the chuck body ex- 
actly 120 degrees apart. 

These pinions also mesh with the spur 
gear ring D, which turns on the chuck 
stem 7. The ring E serves to hold the 
gear D in position. The flange C having 
the face C’ 
D forming a shoulder to screw against. 

The gear rings A and D should be laid 
out so as to have numbers of their teeth 
multiples of 3, or the pinions J will not 
mesh. 

The operating mechanism is shown in 
Figs. 1 and of two vul- 
canized fiber B, which are swung 


is screwed to D, the teeth on 


2 and consists 


she eS 
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on the arms G attached, as shown in Fig 
2, to the headstock of the lathe by the 
shoulder screws L. The link F connects 
one arm to the operating lever H, which 
is attached to the other arm by a shoulder 
screw, as shown in Fig. 1 

The chuck is operated with the lathe 
in motion by pushing the lever H away 
from the operator; this forces the shoes 
BB outward against the surface 4’ of the 
gear ring 4. 

The friction created retards the motion 
of the closing ring J, and, as the jaws 
continue in motion, they are forced in and 
on to the work by the faces YU The 
pressure applied to the lever H regulates 
the holding power of the chuck which 
is ample for any ordinary work 

To open the jaws the lever H is pulled 
forward and the 


shoes BB-are drawn 


against the surface C’ of the flange C and 
thus retard the rotation of the gear D 
which, through the medium of the pinions, 
gives a reverse motion to A, which opens 
the jaws by the tongues O working in 
the slots P in the closing ring M. 

To put a piece in the chuck a cup is 
recessed out to hold the work loosely and 
is set in the turret. The work is placed 
in this cup, with part of it projecting for 
seizure by the chuck, and is brought for 
ward to the jaws which are closed by the 
lever H, as explained above. The holding 
cup is then withdrawn and the piece is 
ready to be machined 

The work is removed by the same cup 
by reversing the order of action. This 
cup may be discarded in most cases where 
the work is round, as the placing and re- 
moving may be done by hand 

SENECA 
Tool Notions. 
Editor Ameican Machinist: 

I 
no 
on my mind than the diversity of ideas 


n the course of the past twenty years 
fact has been more strongly impressed 
regarding the design and operation of 
tools. Take the lathe tool, for instance 
One man champions the diamond point as 
the ideal for general turning, while an 
other will have nothing but the round 
nose, and even goes so far as to call the 
use of the diamond point “the survival of 
the unfittest.”” Then we have the advo- 
cates of setting the tool “high,” quarreling 
with those who set ‘‘on the center” and the 
others who set “low.”’ So far as the last 
three classes go, it ought to be fully evi- 
dent that the cutting angle can be made 
the same for all three settings by adapting 
the grinding of the tool to the position in 
which it is to work. For my part, I think 
the arguments in favor of a central or 
slightly low setting are pretty sound, 
though most of our American lathe hands 
seem to incline to setting the tool above 
the center It is certain that the high 


setting gives far better opportunity for 
gouging-in than the lower ones. 


In a recent article I mentioned a ma- 


chine on which rings 8 feet in diameter, 
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of '%4-inch steel plate, are flanged cold 
During my connection with the company 








around after supper 


fixed up the rig I had 














at whose works this machine is to be found First, we took off 
it became necessary to make a new chuck which served as a brace 
for some special work on this machine. fore mentioned to th: 
The chuck had a flange 134 inches thick machine This casting 
for bolting it to the face-plate, and it was floor plate of the m 
found that this flange projected slightly of it we bolted the f 
beyond the edge of the face-plate and 22-inch Reed lat] 
came in contact with the column which the res perp 
carries the flanging mechanism There Th [ \ 
was a turning attachment which was all cet f 
right for boring and facing the chuck: en eing f 
but it could not be arranged to reach ne 
the flange in question. I was just about Next w { 
to rig up a makeshift to do the work when forge ‘ 
the manager came mg and disapproved poi t 
f it and said chip the flang: ff. Miv ware 
\ 
~“‘ 
FIG 
. Sa 
5, 
Make .005 smaller f 
on body than point. 69 { \ 
e] 
ened 
FIG. 3 FIG 
" is 
FIG 
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TOOL NOTIONS 
representations as to the slowness and gen shank, instead of forwa 


eral unsatisfactoriness of that method 


were set aside with a clear order to chip 
it, so I put a man at it 

The chipping was begun about 8 o'clock 
one morning and continued till quitting 
time the next afternoon without producing 
enough result to make a very satisfactory 
showing. Meantime, I had a conference 
with the manager, in which he explained 
to me that it was impossible to turn a 
job. unless the tool was above the center 
and that we could not block up to that 
hight and still have a sufficiently rigid 
support for the tool 


disgusted with the slow progress of the 


Finally, becoming 


chipping, he consented to let me try, so 
I 


got a machinist and a helper to come 


SUL 


then ground with a he 


and side, and we were 


The tank shop was 1 
so we had power, and 


S the spwt 


came around rit 


4 1, y 
e Irom the Pp « 
headstox zs 
yr we bolted t t 
hin d or 
\ wing rest T 
g¢ the teed of 
the race plate 
Vv 4 tec vlow t 
\ Vi 
eV ¢ 
7 \ 
\ 
\ 
—_ 
FIG 


Relieve .005 above 





avy rake both back 
ready for busine 

unning that night, 
when the managet 


1 
morning the imac 


had been turned off in spite of his belief 


that it could not be d 
thing about t mat 
ticks to g 

he is to be pardones 
ideas, f he refuse 
ICAN MACHIN he 
ing to be rn t 

Now tl ( 


ne The amusing 
that he ] 
aea H Vey 
TOT ck ng | 
to re id ‘ \MI 
q 
y instance, I 
ea that i ning 
‘ Tt tf 
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ble, and that brass should be scraped rather 
than cut; so once, when I got a job as a 
toolmaker in a brass shop and the foreman 
gave me a die to file, I filed it like Fig. 1, 
with the cutting edge sloping backward 

When that 
foreman saw the die he nearly threw a 
fit and he gave me a long lecture on filing 
dies and then made me file it like Fig. 2. 
That is a poor die for brass, though it 
would cut steel all right. On the latter 


and the back edge radial. 


metal, however, it would be apt to cause 
trouble in backing off, through the chips 
catching in the back edge and tearing the 
thread. If both edges had been radial it 
would have been first class for steel, 

I struck some reamer ideas recently, 
though when I first saw them I could not 
guess what they were. The first is shown 
in Fig. 3. When used in a machine it 
cuts a very smooth hole, pretty close t 
Fig. 4 is 


) 
its own size, but a trifle large. 
a rifle-barrel reamer and cuts a smooth 
hole of exactly its own size. 

Once I was given a screw-machine turret 
tool to file. I made it like Fig. 5, which 
did not satisfy the foreman, who wanted 
it like Fig. 6, because he thought it would 
change the relation of the shoulders when 
sharpened by grinding on the face. Of 
course he was mistaken, as lines aa, Db, 


mt 


—_ 
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cc, being parallel, will remain equidistant 
no matter where the grinding may put the 
cutting face. 

Probably this foreman had in mind the 
periphery of the tool, which ought to be 
like Fig. 7, with about 1-32 inch back from 
the edge left cylindrical, and then the 
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Cylinder Head Jaw 


FIG, 2 SPECTAI 


backing-off done with a curve tangent to 
the cylinder. This leaves the diameter 
practically unchanged through a _ good 
many grindings. 

One shop where I once worked has a 
good many turret tools which are swaged 
down slightly from the leading edge to the 
center, and then given a quarter twist be- 
fore being turned up in the lathe. These 
tools are very satisfactory on steel 
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FIG, I CHUCK HOLDING CENTRIFUGAL PUMP CASING. 
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A well-known firm experienced a great 
deal of trouble in tapping 6-32 threads 
in thin sheet brass. This was finally over- 
come by making the tap with three flats, 
in place of the usual flutes. These flats 
gave a scraping cut, like the die in Fig. 1, 
which entirely eliminated the tendency to 


| 
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Fly Wheel Jaw 


uv 





CHUCK JAWS 


tear out the thread. Of course, such a 
tap would work very badly on steel 

Dies are frequently made of steel which 
is very hard to drill with a twist drill. A 
flat drill does much better in such a case, 
but it is not always convenient to make 
a flat drill for the purpose. A very good 
substitute for the flat drill can be made 
by grinding off the lips of a twist drill 
so as to make the cutting edge vertical 
for, say 1-32 to 1-16 inch, according to the 
size of the drill. A drill ground in this 
way is sometimes handy for other jobs, as 
it has no tendency to pull itself in 

L. O. Dans 
A Chuck for the Boring Mill. 
Editor American Machinist: 

A subject of much concern to me in ma- 
chining castings in the shop has been the 
holding of the pieces to be machined, so 
that the largest cuts can be taken that the 
(with a corresponding 


heavy feed) without moving the work 
4 g 


We have in days gone by produced some 
YS $ y I 


tool will stand 


+¢ 


very good chucks or work holders, but 
none that seemed to meet the requir: 
ments more than the one shown herewith 
The drawing, Fig. 1, shows a centrifugal 
pump casing mounted ready to be ma 
chined, and in Fig. 2 are shown jaws for 
some of the other jobs that can be done 
No matter what th 


in the chuck. pieces 
are, if they can be handled in the machine, 
they can be held, for a set of jaws can be 
There 
seems to be no limit to the different kinds 
of pieces that can be held so long as they 


made for them at a small cost. 


are within the capacity of the machine and 
chuck. The right-hand side of each clamp 
holding the jaw slides should be accurate- 
ly graduated the entire length so that work 
can be quickly and accurately set, A crank 
which fitsthehead of the screw is provided 
for quickly running the slides in or out,and 
a heavy socket wrench takes the place of 
the crank when the jaws are to be set 
up very hard against the work. Two of 
these work holders or chucks are being 
made for use upon vertical boring and 
turning mills in a large shop in this city. 
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I send you the drawings in the hope that 
some of desiring a 
work holder may adopt this; he will make 
no mistake and will find it “‘a joy forever.” 
Of course the chuck can be made as large 
BEcK. 


your readers good 


and heavy as desired. 





Screw Machine Die Holder. 
Editor American Machinist: 
We have had lots of trouble with our 
thread dies not cutting a nice thread—es- 
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the two pieces can be put together again 
with the two holes in line. C is made of 
machine steel, pack hardened, ground and 
lapped to a nice sliding fit in both holes; 
it is best to make the hole in B the same 
size as the hole in the turret, so that the 
shank of C can be straight and therefore 
When the die is 


forward 


+ 


easier to grind and fit. 


doing its cutting the knock-off 
pins are engaged, thus giving C a full bear- 


minus I-32 inch for clearance 


ing in 1 
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FIG 
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FIG. , 
DIE HOLDER. 
. 
pecially the larger sizes, say, 2 inches di- between the back of die aid the end of C 
ameter, 24 threads—and thought it the Should you want to thread work where 
fault of the dies; but as we could find the thread is a distance from the end, as 


nothing wrong with the dies I came to the 
conclusion the trouble must be in the hold- 
so I desigued a 


ers we were using, and 


holder as shown in Fig. 1, and gave it a 
trial. This holder proved so satisfactory 
that we have adopted it on all our screw 
machine thread cutting; our dies last four 
to five times as long as they used to and 
bring out The trouble 


with the other holders was they were not 


elegant threads 
rigid enough. The advantage of this hold- 
er is, it has two bearings right up near the 
die; moreover, the knock-off pins are out 
of the way of chips and dirt, and any time 
these pins become worn, they are easily 
replaced by new ones. The shell A which 
receives the die is made of machine steel, 
pack hardened, and the hole which the end 
of shank C fits into is lapped out. The 
rear bearing or cover B is also made of 
machine steel, pack hardened, and the hole 
for the shank lapped out. It is best to 
assemble A and B and lap out both holes 
at the same time, thus bringing them in 
alinement. B wants to fit very nicely on 


A, so that when taken apart at any time 


in Fig. 2, the shank C can be bored out s 


KNOCK 





the work will slip in easily Phe 
off pins D are made of tool steel, hard 
ened and drawn to a deep straw Phe 
knock-off blocks FE art 


the sides are planed up so they will stan¢ 


made as 


radial and each block is milled out at t 
center to fit slots which are cut in C. Thus 
the blocks are firmly locked against side or 
end movement and by means of the screw 
shown are held fast to die shank. B is 
held by six screws and is provided with 
two dowel pins, so that if removed it can 
be put back in its proper position. The 
dies may be held as one thinks best; we 
hold them with a key set in A (which key 
fits a cut milled in the die) and a washer 
(not shown) which is screwed on the end 
of A and projects over the die about % 
inch. Screw F adjusts the die, and two 
sc-ews which bind against the die are also 
used in adjusting; these screws are the 
same distance from the end of 4A, as is 
screw F, and each is located at about 60 
degrees from F. 

On some very large holders we found it 


advantageous to fit drivers 
Fig. 4 shows the driver; it is fastened t 
the shank by two screws, and the tail rests 


on top of the turret, thus preventing the 


shank from turning [he driver is not 
required unless the die is over two inche 
in diameter or the thread is a very coarse 
pitch. One more item and the holder is 
complete; put a vent hole through shell A 
where the knock-off pins are so that com 


ressed air won't 


| bother J. M.S 


A Milling Fixture for Straddle Milling. 
Editor American Machini 


The milling fixture of whi i sen 
sketche was designed to mill strip oO! 
ras quare 1 it make i very efticiel 
tor nsists of cast-iron base a 
Whi fastened ise-hardet 1 prec 
f mac ery stec vith tw ews and 
two dowel p dowels not show1 Upor 
this the st: p f bi ~ place vith the 
end ag the proj: a and the side 
gainst the tw S « nd Phe 
crews g and /i are now tightened, turning 
the case-hardened finge on the fulcrun 
pins 1 and pressing the points down on th 
work, holding it fi The buttons ar 
then turned down illow two side « 
ters arranged in a gang to pass over the 
work milling the sides squar« Che screw 

e then | ened, releasing the work, 
which is rned_ halt er, located and 
operated on as betore, completing the job 
Che screws g and /: are case-hardened and 
bear against the hardened buttons of tool 
steel 7 and k, which are driven tightly n 
the ca ting a \ groove l il p ined 


aati 








‘entral in the bottom of the plate a, and 
to it entire lengtl In each end of this 
groove is fastened with a flat-head screw 


a block of case-har 


dened steel which aline 
the fixture with the platen of the milling 


machine W. E. CALLAGHAN 





Jig Design. 
Editor American Machinist: 

I noticed at page 1373, Vol. 25, an article 
by L, O. Danse on “Jig Design,” the main 
point of which was that he scouted the 
idea of working with jigs that had no legs 
Now I make no boast when I say that a 
good deal of jig work has come my way 








344 


the last few years and after much study 
and thought I have come to the conclusion 
and always act on it to do away with legs 
iz. + 
al 


costs 


A variety of reasons has led 
will 


To take the whole 


at a 
me to do this, the chief of which I 
endeavor to enumerate. 
subject collectively, jigs with legs on are 
almost always small ones, and as a conse 
quence boy or girl labor is generally used 
for the manipulation of the same on sensi 
tive drilling machines. Now, as the ma 
and girls have their minds 


follows that 


jority of boys 


on anything but their work, it 


everything has to be made secure or else 


no matter how the jig is made they will 


generally find any place but the right one 
to drill a hole through. I have seen jigs 
come into the toolroom with holes all 
around the bush. There is no use in 


that 
s to be found by 


fining the operators: only irritates, 


not cures; the remedy 1 
the designer of the jigs 
Now, what I advocate ts this: 


it 


In build 


Ing a } always construct so that it 
be 
bolt cannot be used, a clamp will be found 
So that no matter what dis- 
of the operator, the 
right hole will always be found. Another 
point in leg jigs is the trouble in holding 


the jig 


Ig, 
can firmly fixed on the machine; 1f a 
very useful 


tracts the attention 


firmly while the work is being 
all sorts of 


fastened up. I have seen 

dodges operators have got up to, so that 
a firm stand can be made against the twist 
of the wrench. All this is obviated by 


secure on the machine; and 


oO 
s 


making the ji 
while on the subject of nuts and spanners 
in jigs, my plan is to shun them as a 


plague, use anything else—a cam, eccen 


a rack and pinion with a 
nut S. Cox 


tric, or even 
clip but not a 


Redditch 





A Patternmaker’s T-Square and Scratch-Gage. 
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set to any desired size by the graduations 
I think a clip of the same 
kind in combination with a Starrett com- 


on the rule. 


bination square would make a very handy 
bench gage. 

" T think the patternmakers need jarring 
up a bit. A few good articles along the 
pattern-shop line are quite as essential to 
as articles from 
FRENCH 


good machinery building 
the machine shop. 





Draft in Gear Patterns. 
Ieditor Machinist: 
Not long ago I had a gear pattern to 


\merican 


make as shown in the sketch, and learned 





MOLDED 


GEAR 


a trick of the trade. The pattern was 6 











Editor American Machinist: inches face, 12 inches diameter, parted in 
I send herewith a sketch of a pattern- the center at 4B, as I intended that it 
maker’s T-square head to use with a steel should be made in a two-part flask. I 
> 
ece of Saw Steel f . 
Pi ing Saw . o 7 Adjusting Screw 
Clamping Gib— 
~ 
Clamping Screw aw 
— b 
—— | i 
— 
a 
a ~ 
[ J 
—_ 
°) | per: 
oO) Ls =) 
a i 
P = —- 
-imertican Machinis 
PATTERNMAKER'S T-SQUARE HEAD AND SCRATCH GAGE, 
rule. At the end of the blade and at the had made gears of-this kind before, and 


right is shown a clip to be used in com- 
bination with the square as a panel gage 

The point on the clip comes up against 
the end of the rule, and it can be easily 


they were cast in two-part flasks parted 


as shown above the sketch. 


The pattern was sent to the foundry, 


and nothing more was said about it until 


WIT 
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one day the boss molder came to me to 
have some teeth repaired. Eight castings 
had been taken off the pattern, and four 
more were wanted. 

that the pat 


tern were in the outside and not in joint 


I noticed draw-holes in 


[I called the foreman’s attention to this, 
and he informed me that the gears had 
been made in a three-part flask parted as 


shown below the sketch. The reason for 


this was to avoid the fin caused by parting 
the center of 
was a good reason for using a three-part 
flask. 


in a two-part flask, which 








\s I stated, eight castings had been 
2 Pait Flask 
Dra Cope 
A 
if 
= UJ 
\ 
EB 


3 Pait Flask | 


Drag _ Cheek ———_ >< - — Co} 
aA i ‘ 
H REVERSED DRAFT. 
> 
made, and here is where | learned the 
trick. I informed the molder that the 
draft was from the center out, and he 


there and then decided that he could not 
more castings until the draft 
was changed. The 
as perfect as they could be, but no amount 


make any 


eight castings were 
of talk would convince him that he could 
make the remainder of the order without 
altering the pattern. Will of the 
AMERICAN MACHINIST readers give their 


some 


experience in this class of gears 
PATTERN MAKER 





Unser Mike’s Hard Luck, 
Mister Editer: 

I rote you sum Time sense an you n 
havin ansered I thot I 
tellin you of the bad luck I hav ben havin 

I got work down to Deadvill after I rote 
Deadvill is a awful pretty plaice 


t 
ne 


would rite again 


to you 
in the summer time; when you go thair 


you want to go see the Graveyard. They 


have a awful pretty one. The Leekie 
Valve Works is in Deadvill, an I got a 
job runnin a plainer. Well I wuz jest 
gettin kind o settled when one day a 


perk young feller cum round the shop 


He wuz a Steal salesman, an wuz after a 
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order Works. Well, I 


went out to the smith to git sum tools an 


frum the valve 
the young feller wuz out thair talkin to 
He had an awful lot ter talk 
about, an talked mos like a 
book Agent. 

the smiths fire. 


the smith. 
parrot, er a 
Two apprentises wuz usin 

They wuz doin what they 
called govermint work wich wuz makin a 
automobil. Aleck the aprentis he handed 
had het 
fur 
Of course I 


me a peice of bent pipe wich he 


so it wuz red an he ast me to cool it 


him, I bein aside of the bar] 


dun as he ast an we got a awtul surprise 


A lot of hot water squirt out of that thair 


pipe, an spilt all the Steal Salesmans store 
Clothes. 

I wuz dredful sorry, but how wuz I to 
no? When Mr. L. cum back to the shop 
that nite he went rite fur me an he laid 
me off. 


zzen bill got Job. Ot 
Bill, Mr. Editer. Bill, he 
is a reel fine machinis. He 
and makes the dies fur them press Steel 


Then my Cu me a 


course you no 


is a die maker 


cars wich is now the style on the pennsil 


vania Rail rode. sill, he got mea iob on 


a drill press in a big shop. When I wuz 
to the Rusty Iron Works young Rusty 
cum home frum the College an he put 


wires an push buttens all 
bell in 
need not go to the tool 

Well, after I ha the Job bill 
got fur me bout a month sum electrishuns 
the 


over the plaise, 


an a the tool room so us fellers 


room 
Cuzzen 
cum round, an put round 


sum wires 


shop an I seen them put a button on a 
post near my Drill press 

Next 
another drill [ went an push the button 


Well Mr 


it, bt t all of suddent every wheel in that 


Mornin I changed jobs an wantin 
Editor you would not bleeve 
plaice cum to a stop, an in 3 Minutes the 
foarman talkin to 
The he 


an the foarman he sez 


Engineer the 
me Shameful 


talkin Dutch 


an wuz 


Engineer was 
You 
damphool you—you are to slo to be a pall 
so d slo ef I 
giv you a Job pickin Buds offn a century 


bearer you are wuz to 


lo to hold down 
all 


no 


plant you would be to s 

the Job. My feller workmen 

laffin at trouble I didnt 

harm so I left thair. So I am agen lookin 

fur a Job. 
I wisht, 


wuz 


my meen 


Mr 


Editer, I had a permanent 


steady job. MicHAEL LUNKHED 





Molding Short Flanged Pipes. 

Editor American Machinist : 
The of 
flanged pipes, about to be described, re- 


method molding short double- 
sulted in a great saving in labor over that 
of molding a number on one core. Twenty 
five 3-inch pipes, 6 inches long, were mold 
ed per day by a lad of seventeen, against 
twenty in the former way by a journey 
man. 

The casting is shown in Fig. 1, and Fig 
the 
It will be noted that the lower flange is 


method of 


2 shows construction of the pattern 


loose. Fig. 2 shows also a 


drawing a pattern of this kind single hand 


ed, so that one person can draw and rap 
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time. Care must be taken 


the 


at the 
to 


same 


not drill draw hole too near the 


inner corner, or breakage may result from 
Che 


as pos 


the strain of rapping and drawing 
pattern is made with as little draft 
sible, just so much only as to insure that 


there be no negative draft. The only spe 


cial tackle needed is what is termed, for 
convenience, a jointing plate, shown by 
Fig. 3 

Fig. 4 shows the first operation in mold 
ing The pattern and jointing plate are 


placed upon a turn-over board in the posi 


tion shown, and the drag is fixed upon the 


jointing plate and rammed up, the green 


sand core being rammed at the same ti 


[The whole is now rolled over, brit 


the drag to its natural position, as sl 
which also represents the nov 
the 


emoved 


it Fig. 5, 
ind 


having been previously 1 


cope rammed up, jointing plate 


Phe run 


ha tube, 


ner, vent and riser are now cut wit 








FIG. ; Fi 


JOINTING-PLATE AND PATTERN 


timers au Ma ‘ 


CASTIN( 


the runner and riser heads are scooped out, 


the cope lifted off, the pattern removed 
and the nowel drawn, care being taken 


The 


loose flange also is carefully drawn up the 


not to damage the core in doing so 


core, after which the mold is completed 


as is usual. (See Fig. 6.) 


It will be noticed that the c 
This 1s done to 


the holes if metal 1s al 


pe pins point 
downward save the pins 


from binding on 
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FIG. 4. DRAG RAMMED UP 


good 


lowed to spill around them, and 


practice generally. But not only for this 


reason: Small boxes are conveniently and 
pins and holes, and 


the 


simply made with cast 


it is rather more difficult to get pins 


clearly cast as they would unavoidably be 


in the cope in molding 


In the case of heavy pipes, it 1s neces 
sary to bolt or otherwise clamp the tackle 


together for turning over 


The method here shown can safely be 
employed for all similar pipes whose length 
is, Say, not more than twice their diam 





345 
eter | the <« f thin pipes, wl 
cool rapidly, the no necessity for tl 
central ver Francis W. SHAW 

Grinding. 
Editor American M nist 
Wi | v T 
grinding I nd vself, w 
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FIG. § NOW! CO RAMMED Ul 
nt aing the irTticie 
Norton, at page 185, an 
that he did not touch o 
incl if the busine 
most interested, \ the 
d iron rolls for flour 
ler proce for making 
tre duced, thre ittentior 
manufacturers was mainly 
kind and quality of tl 
corrugations req:ured for the different re 
dic ms f the @ s under t 
Pun ' R 
\ 
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FIG. ¢ FINISHED 

old stone svstem much thought and ski:l 
was bestowed on the proper “dressing 
of the burrs. The middlings or finishing 
rolls at the same time, provided they wet 
smooth and looked round received but 
little attention Of late, however, it ha 
become apparent to intelligent millers that 
the finishing rolls are relatively as im 
portant, if not more so than the break roll 
and that it is essential to have them as 
nearly perfect as possible 

lo turn out such rolls and know when 
vou have then ghit no small wu 
derta g nd necessitate untiring vig 
ilance on the par f the man in charge 
Chere tf tactor entering 
nto this problem of i lI] grine 
ng, whicl ‘ iken into 1 
Che personal equat n important one 
\ really good roll grinder has to be bo 
not mad ( ! his yoh, have ! 
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all his senses constantly on the 
perfect 


ear, and 


alert; his machine must be in 
working order, the wheels of the proper 
the about right. 
these 
The 


own 


lality and temperature 
las! it is hard to secure all 


time. 
their 


points at one and the same 
rolls 
journals, it is essential that these journals 
should be cylindrically true, a point which 
many millers fail to when they 
send their rolls to be reground, specifying 
at the same time that the journals need 
not be touched. The testing of the rolls 

really the most vital point in the whole 
business. The old method of testing with 
strips of paper has long been abandoned 
as utterly inadequate and testing by light 
substituted. Even the “light” test has to 
be applied with a thorough understanding 


of the various conditions under which the 


having to be ground on 


realize 


test is made, or a false conclusion may be 


drawn. It’ has been found in practice to 
be better to have the test roll slightly hol 
low, rather than perfectly straight, as the 
eye can more readily detect a positive error 
than it can its absence, and obviates the 
difficulty experienced in sighting between 
two converging surfaces and looking for 
a light which may, by its own evolution 
of heat or by the manipulation of the 
hands, be closing up the evidence of its 
rather difficult to make 
the but the 
idea sought to be conveyed is, that an ex 


existence It is 


this point clear to reader, 
perienced man can test a number of rolls 


to a given line of light and have them 


interchangeably true with each _ other, 
quicker and more accurately than he can 
either by using a perfectly straight test 
roll or testing them in pairs. 

From the tone of Mr. Norton’s article it 
might be inferred that the main fault in the 
grinding business lay with the users rather 
than with the makers of emery wheels 
This is hardly fair, we think, as in a mat 
ter of such importance, instructions would 
followed 
own case, it was found by experience that 
the the in 
structions 


ult. If left to their own judgment, 


naturally be unless, as in our 


furnished not 


the 


neither wheels 


given, secured desired re 
man 
ufacturers almost invariably furnished a 
coarse wheel for roughing an1a fine wheel 
for finishing, whereas we have found that 
work can be turned out with 


not 


much better 
the order 
difficulty in getting good roughing wheels, 
but to get wheels that will give a mid- 
dlings roll just the right kind of surface, 


reversed. There is much 


that at the same time will not crumble or 
glaze or heat, is by no means as easy as 
the manufacturers would have us believe. 
This grinding question is full of possibili- 
ties, and it is to be hoped that Mr. Nor- 
ton’s article will inaugurate a fruitful dis- 
cussion F, THORNELY. 


Dubuque, Lowa. 





A Tapping Fixture. 

Editor American Machinist: 
The tapping fixture here described has 
a few good points worthy of notice. It 
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was made for tapping the stem of the 
split drawer handle A. It is only neces 
sary to release your hold on the handles, 
and the pieces are free to be taken or 
dropped out. Not a 
tighten, and the compound leverage en- 
ables the operator to hold the work ex 
little 


screw or cam to 


ceedingly tight with 
handles. 


The base B is a cast-iron plate in which 


pressure on 


four square-head screws are used for legs, 
and to which the other parts are fastened. 


The gripping jaws and handles are soft 


| 
r 
| 


B° 


Stop Pin 


| 

















TAPPING 


The jaws are torced 


the 


steel, case hardened 


open by the springs until handles 


strike the stop-pin. Hu. 1.6 
Center Punches—Centering Lathe Work—Work 
Here and Abroad. 

Machinist : 


recent 


Editor American 

[ observed in a 
AMERICAN MACHINIST an 
of “center and prick punches.” 

This is a matter of interest to me, and 
raises the What is the differ- 
ence between the center and prick punch? 
A glance at the picture in the advertise 
ment shows the prick punches to be point- 
ed at a more acute angle than the center 
punches, the center punch points being 
more obtuse and look as though they were 
intended to be about 60 degrees. 

Is it possible that any mechanic in the 
United States to-day uses such a punch 
for producing a center hole on which to 
rotate work when turning, etc.? I was 


issue of the 


advertisement 


question : 


March 5, 


Igo}. 


not that such was the case, and 


supposed that all such punches were used 


aware 
as marking punches only, or, in other 
words, to mark the position for startin; 
drill; in which case they might be 
center punches; but if so, why should we 
see advertisements of to-day showing both 
with 


prick and center punches ?—the one 


a sharp point called a prick punch, the 
one with the 60 degrees called the center 
punch. 

About the year 1868 I remember seeing 
who had learned his 


an old gentleman 
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machine trade years before, 


how they used to center work tf 
He had just such punches 
the 
made an impression with the 


ing. 
shown in advertisement 

blunt o1 
degree point; he then placed the shar 
pointed punch in the bottom of this 


pression and, striking it, produced what 
he called a “clearance” for the point of 
the lathe center. When he had done 


he placed the 60-degree point again in the 


this 


impression and twirled it round and round 
with his fingers while he hit it little, light 
tapping blows. This was to burnish and 
make it perfectly round, he said 

At this same time the drilling and ream 
ing of center holes had been common fot 
years, and, so far as I have ever known 
drilling and reaming is the practice of 
every mechanic, and it would be a matter 
of interest to your readers of to-day to 
know why it is called a center punch if it 
is not used for centering work. 
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Someone may reply to this that it is 
used to produce an impression that forms 
and not the 
rotates. If 


the center for a drill point, 


center on which round work 
this is true, why is it not a prick punch? 
In other words, why could not the prick 
And 


why should the point of such a punch be 


punch answer the same purpose? 


60 degrees when the point of a drill is 
much more obtuse? 

Perhaps someone can explain why a 
concern selling machinists’ tools should 


have in stock punches called by two 
names and having different shaped points, 
when mechanics using such punches never 
know or care what the angle of the point 
is, so long as it answers to make a mark 


to locate measurement, or within 
which to start a drill. 
If any of your readers know of a shop 


the 


some 


where it is custom to grind punch 
points 
ferent 
terest to hear from them. 

But there are places where the 
punch is used for centering round work, 


accurately to a gage of these dif- 
angles, it would be matter of in- 
center 


and no drilling or reaming is done, but 
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lish practice has been to use a more blunt 
pointed center than we do here, because 
they use the extreme point, while we .10 
not. 

I noted in 
adopt the American plan of centering, and 


many instances a desire t 


in some instances it had already been 
adopted, but gained the impression that 
it was very recently 

If we do not use the punch for cen 


call it a 
Why is not the word marking 
After all, as we 


tering work, why do we center 
punch? 
punch better ? use them 
to-day, are they not all marking punches 


C. H. Norton 





Twist Drills—Counterboring. 


Editor American Machinist: 

I would gladly be among those ‘who do 
something toward preventing the pages of 
the AMERICAN MACHINIST taking on the 
that Mr 


might 


“grave-yard appearance” Corneil 
Ridderhof 


readers always of the same opinion; yet I 


hints they were your 


would not care to do so by questioning 


the statements made by that gentleman in 


his interesting article at page 4 about 


os ak 








the lathe center bears on its extreme 
F —_—_ i A e 
FIG. 1 
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wonder to 


Wa a matter oft 


j 1 


for many years why the 


me 


point. It 


English mechanic 


could not use a 60-degree center point in 


his lathe, but insisted that he must have 
an 80- or go-degree angle. Visits in Eng- 
lish machine shops last summer made 
plain the reason, which is simply that 
many English machine shops use the ex 
treme point of the center in a blunt bot- 
tomed impression made by a_ center 
punch without any drilling. It was in- 


teresting to see 
The 
small 
work was centered with 


the centering operation 


small work was centered with a 


hammer and punch, while large 
a sledge hammer 
and a larger punch 

It was a surprise to discover that in 
many places there was no rule as to uni- 
the 
centers in the various lathes in the same 
establishment; but they depend upon forc- 
the tailstock 
crush the metal in the center of the work 
to fit the center of that particular lathe 
as the work turned. 
lathes, as I saw them, were really round 


pointed, as they would naturally be used 


formity of angle of the punches or 


ing screw hard enough to 


These centers of the 


in this way. This explains why the Eng- 
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io 


COUNTERBORI 

[Twist Drills,” f irely there few 
of us wl e\ very seriously ci dered 
the requirements of h tool ha 
done. However, it does seem to me that 
his words in favor of the drill-grinding 
machine need a little qualifying 

Undoubtedly, by the use only of such 
machines can we depend upon inexpert 


! 
1 1 


enced ] inds grinding each and every drill, 


large and small (within the capacity of 
the machine) in such a way that no fault 
can be found with the work the drills do 


Yet 


machine grinding to 


afterwards, is it not possible for this 


sometimes be over 
done? 
such 


Does it pay to grind all drills in 


a way that each shall be absolutely cor 
rect, when they can often be done good 
enough by hand in less time than it takes 
to set the machine? This is particularly 
true when thedrillstobe ground vary much 
in size, and is always true with the smaller 
ones. So I can easily picture to myself 
certain conditions—and common ones, too 
—where Mr. Ridderhof might not have as 
good a record to show 
grinding as 
both methods might show for grinding by 


with his machine 


someone else less expert at 


‘~ 
nd No one, I think, who s tl 
AMERICAN MACHINIST will argue that t 
drill grinder is no good But I d | 
tin Ss sometim« st by it 
For that reas we wal r 
boy how to grind d1 b nd firs 1d 
let him become. the ihly proficier 
that method Chen he may y 
chine In that way, when he is bi 
grinding a drill and another is wantes 
a hurry, it is not always necessary tor ’ 
to disturb his machine to sharpen the d 
needed. Of course, we try keep ree 
enough stock of drills t ipply irp 
ones at once in exchange for dull one 
rned in to the toolroom; but everthe 
less, it frequently happens that a dull one 
turned in must be sharpened at onc \nd 
so also with smaller ones; where there 
s not much grinding to be done the boy 
is in position to choose whet 
best to use the machine or d 
hand And no one will quest t the 
ire times when each method 
tag 
If someone will t \ ep th 
tangs on twist drills we uld forgive then 
for splitting up the center 1 ind then 
but th weakne tneir besetting I 
and causes more annoyance to the man 
behind the window than all their other 
faults put together. I have seen some sub 
stitutes for a broken tang tri but the 
best I have vet used know the 
grip shank (And it is well worth intro 
ducing in any shop, tor it can be done 
with very ttle change nthe egula 
Mors cket B fter all, « erins 
the work done by our little vist-drill 
friend ind the e they Ite 
subject , we hard] mpla 
gainst the However, tha div the 
quest Phe g d 
ren keen WwW ] ( ( ent 
( ( ) And lf lan 
( g ed of the t I 
( W he eri dril 
an ) i) 
I ‘ pecify t ( | 
2 inches ft ? ( t t ( 
d the m e made a hown 
Fig. 1 By having em de that wa 
there plent f { t 1 
new shanks when the old tangs get ken 
tt oF bent Ch in then be « l Viti 
out cutting into the flute rt hardened 
part of the drill 
While writing about the abuse of twist 
drills, I wish to show in Fig. 2 a counter 
bore which we use on ordinary work with 
the best of result It would seem 
to be very hard on the tangs of the drill 


have had no special trouble from 
it on that score, as the counterboring done 
The sketch, I think, explain 


and it will 


is not large 
itself. seen that with 
the the 


operation of changing from drill to coun 


re adily be 


counterbore secured to drill the 


+; 


is done away with and much time 


Witrrip J 


terbore 
THOMPSON 


1s aved 
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Turning a Perfect Ball. 

Editor American Machinist: 
Mr. Frank B 
illustrates the tool which I be- 
this 


his method of chucking seems 


Kleinhans, at page 24, de 
scribes and 


lieve is the one generally used for 


purpose, but 


to me might be improved upon 


| have turned a 


number of brass balls 
“clack” valves, using a tool 


Mr 


d chuck and dis 


for locomotive 
similar to that shown by Kleinhans, 


but I held them in a lea 


1 


pensed with the 


. - ‘ 
le CHUCK 


tailstock for the time be 


screwed internally at 


Ing 


LEAD CHI | FOR TURNING BALLS 


end, to fit the spindle of the lathe, 


are 
and rough bored at the other, as shown, 
when the tool is in use the ball is 
gripped by the lead When the pressure 
of the tool is released, the ball falls 
the hand, thus allowing of its being read 


so that 
into 


ily placed in a new position 

I used no rest for the tool, but held the 
wood handle in the right hand and the 
business portion in the left 

Probably this is familiar to most readers 
of the 


it on in the hope that some may find use- 


\MERICAN MacHINIstT, but I pass 

ful what appears to me a simple and effect- 

ive method of performing the operation 
TEE-SQUARE 





Boring Jigs on the Miller. 
Editor American Machinist: 

The statement of “N. A. C.” at page 
ig5, on the accuracy of jig boring, which 
he limits to 0.0025 or 0.0035 inch, attracted 
We 
machine of the best make, to the longitu 
slides of 
attached with accompanying 
attached to the table of the 
Thus the movements of the table 
can be 
fitted 
machine 


my attention use a vertical spindle 


dinal and transverse which are 
verniers, 
scales ma 
chine 
read directly 
the 


collets, 


in either direction 


from them Plugs direct to 


spindle of the without 
hardened and ground on the lower end to 
accurate sizes, are used for setting the 
spindle in relation to the end or the side 
of the work. The plugs are taken to be 
sufficiently accurate to work from, and in 
fact are so true that the error can be dis- 
regarded. A thin gage (flat) hardened 
used to 


the 


and accurately ground — is 


set the plug at the end or side of 


work; when so set, the verniers are set 


the 
gage 1s 


diameter of 
the 


One-half the 


the 


to zero 


plus thickness of 


plug 
added when setting the table 

No matter how many holes are in a jig, 
one direction are 


all measurements in any 
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that 
the only error in any or all dimensions is 


taken from zero on the vernier, so 
due to not reading the vernier correctly. 
With a good glass this error is very slight. 
3y using the plug as above, we locate 
holes within a limit of 0.00025 inch from 
a face of a jig. 

This method is so far ahead of the lathe 
face-plate, or boring and trying with a lot 
of plugs, in the time taken to do the work, 
that ther¢ 
methods 


Measuring with plugs and vernier cali- 


is no comparison between the 


vers or hight gage after boring by this 


the 
most 


dis 
noticed 


the 


method, error can scarcely be 


cerned—in cases cannot be 
\ll circular work 
index head plate, when all measurements 


13 clamped on 
are taken from the center. 

\ll surfaces worked from are trued by 
the surface indicator when clamping the 
work to the table, angle plate or other 
support 

We find cast iron is all right for almost 
and use a good grade of 
machine steel for both bushings, and feet 
of jigs i. Bw 2. 


all jig frames, 


Laying Off the Ends of a Segment. 
Machinist: 

Mr. Beach’s segment 
page Vol. 25, 
way I find the lines by which to finish the 


Editor American 
shown at 


the 


gage, 
1760, reminded me of 
ends of a segment, using for the purpose 


a straight-edge and a flat square (or the 


Machinist 


SEGMENT. 


«i aerica 


LAYING OFF THE ENDS OF A 


both). Place the 
square, the sketch, with a 
equal to a’ and C one-half of C’. I find 


this all right on rough castings, since the 


do for 
as shown in 


square may 


chord C” can be taken long enough so that 
the roughness will not affect the result by 
any appreciable amount. 

J. SCHURING. 





Longitudinal Spacing on the Milling Machine. 
Editor American Machinist : 

Referring to the article on scale gradu 
page 197, “R. R.” might have 
cost of his dividing arrange 


ating, at 
the 
An article intended to help tool- 


saved 
ment 
makers on just such work as this, by the 
writer, appeared in Vol. 24, at page 529. 
as this 


multiplied by 40 would give 2.09 inches, 


spacing was to be 0.05225; 


the lead of spiral to gear up for when 
using one turn of index plate; but as the 
rvesrest spiral to this with the gears sent 
with the milling machine is 2.093 inches, 


or 0.003 inch out in 2.09 inches, we mul 


tiply this by 5, which gives 2.09 * 5 


10.45 inches; and we find that 72 gear on 
screw, 64 first gear on stud, 56 second gear 


on stud and &6 gear on worm will give a 
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lead of 10.4514 inches, or 14/10000 of an 
inch too long in 10.45 inches, which ought 
to be close enough, as I doubt very much 
if the screw is within those limits. 

Then with the index plate on machine 
with 20 the 
using the anchor pin, index 4 holes 


holes in outside circle, and 
Since writing the above-mentioned arti 
cle we have had a large number of jobs of 
fractional spacing to be done and hav 
not met with any which could not be done 
this way with a little figuring as to the 
number of turns or multiple thereof 


EUGENE C, PEcK 





Repairing the Steam Hammer. 
Machinist : 


Clarke's method of re 


\merican 
Mr 


pairing the steam hammer, as described at 


Editor 
Referring to 


page 195, and his surprise at the location 
of the break, is it not possible that the 
the column would be 


] 


lifting 


greatest strain on 
when the steam in the cylinder is 
the hammer, and, that being the case, the 
proper place for the break, if it is proper 
for it to break at all, is just about where 
he shows it to have been? 
Atonzo G. COoLLINs 
Repairing a Crankshalt. 

Editor American Machinist: 

I am going to tell you how I repaired a 
crankshaft; it may interest some of your 
readers and I suppose will be an old, old 
story to others, but here it is: 

An 8-inch diameter crankshaft of a cet 
ter crank engine with a very loose crank 
pin the trouble. I asked if I 
could put in a new pin and guarantee the 


Was Was 


shaft to run true without taking a cut off 
the journals. At first 
a time changed my mind and offered 


I said no, but after 
do the job for a good, fat price if satisfac 
tory and no charge if not. The manager 
did not 
ability as I have, but after some talk we 
made a start. That friend of 
mine, who has had a very wide experience 
among the 
smart cousins across the line, stopped me 
I was run 


have as much confidence in my 


evening a 
big engine builders of our 


on the street and told me that 
ning up against the worst proposition that 
I ever undertook, and that I was doomed 
to fail. This did not scare me, however 
and I went at it. 

I took out the old pin, bolted the two 
crank disks together with three distance 
pieces the same length as the crank pin 
between them, put the shaft in the lathe 
and filed and fitted the distance pieces un 
til the shaft ran absolutely true. While 
this had four rough 
castings made to serve as temporary bear 


was under way | 
ings, planed the bottom side of each to 
fit the shears of an old lathe and placing 


bed | 


and blocked it up on 


them on the lathe swung the shaft 
of the 
lathe bed 


under 


out centers 


the old with my four castings 


under it, one each end and on 


close up to each disk, then ran cheap bab 
bitt 


castings 


under the shaft into each of the four 


When these 


were cold the be 
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ings were scraped to a fit and the shaft 
was strapped down. 

The next move was to rig up a tem- 


porary boring bar, set as nearly parallel 
with the crankshaft as possible and bore 
We then 


distance 


the two holes at one setting. 


removed the boring bar, clamps, 


pieces, etc., and shifted one part of the 
shaft with its two bearings endwise on the 
old lathe bed, turned a new pin and 


pressed it in with a 100-ton hydraulic jack, 
two strong backs and four rods, the two 
sections of the shaft all the time resting 
on the bearings and the bearings resting 
on the lathe bed. 


The shaft was then put in the lathe, 
was found to be straight and true and was 
turned over to the owners. It ran cool, 


the pin is still tight and we got our money. 

A young machinist in our employ, who 
grasped the situation and took an interest 
in the job, contributed very largely to the 
success of it. BritisH CoLuMBIA. 
Vancouver, B. C. 





Cutting a Cam with a File. 
Editor American Machinist: 
An experimental piece of machinery that 
I built some time ago contained a sliding 
piece that 
parallel to 


was to be positively moved 
the 
driven, the motion being alternately to the 
right and left, with periods of 
tween the motions. This would ordinarily 
be done with a cam having a groove in 
its edge, but not having the facilities for 
got 
placing two pins 
and then 


shaft by which it was 


rest be 


readily making this cam groove, I 
out of the difficulty by 
with rollers on the sliding piece, 
forming the cam surfaces on the outside 
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shown in Fig. 2, the depth of each recess 


being equal to the amount of motion 
wanted, and the depth of one recess plus 
the thickness of the web being equal t 
the space between the two rollers. Four 
lines were scribed across the edge of the 


disk, 


each rest, as shown in Fig. 3, 


marking the beginning and end of 
which is a 














development of the cam. The section for 

one rest was then filed down til! flush 
h 

SURI 

with the web on that side, and that for 

the other rest filed down till it was flush 

with the web on the other side Then 


with one pin and roller removed the ris¢ 
and fall parts of one side of the cam were 
filed till a satisfactory action was obtained 
left in place, when th 


on the one roller 


other roller was put back and the second 














of a disk which ran between the rollers, side of the rise and fall parts filed and 
1 F) 1 
meh = iia 
i je 
—_ | | 
! — 
FIG 
i zs 
FIG. 1 
FIG. 3 American Machine 
THE FINISHED CAM, THE CAM BLANK AND THE DEVELOPMENT OF THE CAM 


such surfaces being easily shaped in the 
vise with a file. 

The 
shown in Fig. I. 
two pieces to facilitate filing up the cam 


assembled job was somewhat as 


The cam was made in 
surfaces, the hub with a slight flange be 
ing one piece and the cam disk the other, 
the two being held together by screws as 
The 


with a 


shown. cam disk was originally 


turned recess at each side, as 


scraped till the cam would pass freely be 
tween the two rollers 

Some of your correspondents may feel 
inclined to call me down for using cylin 
drical instead of conical rollers, as theory 
would call for, but the duty was light, and 
the rise and fall not very abrupt, and, so 
far as I know, this cam has given satis 
faction ever since it left my hands. 

This construction also admits of taking 
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up any wear by making o1 t the rolle1 
adjustable towards the ther, and has a 
further advantage nele roll , 
a groove the latter, 1f e fit, cannot 
roll on both side or t v1 ve at tl 
same time but ] v t mn 
both of them 

The rise and fa | ] cal I 
have shown as straight line is that w 
the easiest W t\ 1 dt \ | | but 1 the 

H 
ee — 
Y 
‘ © 
B H 
—————— 
E ] done ’ 
(~ 
( 
) O 
| 
oa 
GAG! 
machine itself they wert ight S-shaped 
curves, giving an « \ tart and top to 
the sliding bar \\ ER GRIBBEN 
Surface Gage. 
Editor American Machinist 

The sketches show a surface gage, ad 
justable to th | f testing and 
laving out gages and jig \ | Che screw 
! has a left-hand thread 4o to the inch, 
ind Carrie the hea “ grad ed 
at its edge as show d m r ed 
on block HT at O he | ng / nd 
washer C, which |} e sceriber, are held 
in p! ce by ( thie enters a 
tapped hole in the side of / By turning 
Ie thy CT raised wered, the hole 

1 the ‘ f blo« [i i ¢ clongated so 
that the |] g | movement of 
ncl All p ire 1 ( rt teel, and 
bloc k I 1s ] irdened, vl und ind lapped 
The a sembled te 14 drawn to a larger 
cale than the details in order how the 
arrangement more clearly 
GEORGE Wooppur\s 
Machine Steel Bushings. 

Editor American Machinist 

over S. ] Arthur's article 


In ré¢ ading 


and Bushing at page 1863, 


g Fee 


on “J 
Vol. 25, 


writing, but cannot agre« 


I was very much interested in the 


with him in all 


respects. It puzzler to me where the 
of the 


In most ordinary machine shop 


] 


advantage machine-steel bushing 


comes 1n 
1 
a carboniz 


1 


Ity, and 1 


and other countri ing 


, ° 
something of a nove 


the majority of shops the “so-called” cass 
hardening is done in an open fire with 
either cyanide of potassium or prussiate 
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of potash, which is a very poor method of 
hardening. I have tested a great many 
pieces of machine steel treated in this man- 
ner and the best I have ever seen were 
hardened but 0.007 inch deep, which for 

drilling bushing is practically worthless. 
Then, again, we meet with machine steel 
which for carbonizing purposes is useless. 
Just the other day four large drilling bush- 


ings of various sizes were given to me to 


harden after being carbonized with a num- 


f other pieces; all the pieces hardened 
the exception of the bushings which 
from the same bar of steel. They 


back to be recarbonized and 
a man who has made a study of 
ng and carbonizing for many years 

in expert in this particular 
failed the 


them in the 


The bushings 
and we threw 
box and made new ones of tool steel, 
vere properly hardened and ground. 
disadvantage of the machine-steel 
ng is the time consumed in carboniz 
\Vhen a toolmaker gets a jig to make 
ually wishes to see it finished and off 
bench as soon as possible; I certainly 
nd this laying your work aside wait- 
or bushings is, to say the least, very 
isfactory As far as feet on jigs go, 
ire about as necessary as human feet 

ire, and there are very few jigs that can 
without them. I 
had 


and I have not 
My advice is, 


“comfortably” 
saw but 
four feet 


get along 


never one jig which more 


than it had five 


tite recovered from it. 
enough is away ahead of a 
As for the style of 


that is merely a matter of 


do 7 


feast in this case. 
feet to put on, 
choice; for myself, I prefer the tapered 
foot for looks’ sake, no matter how long 
or short the feet The 
daddy long legs” jig, to which Mr. Arthur 


refers, | have seen used to great advantage 


are to be. “oran 


in at least two different cases where noth 
would have done as well. 
Cy ANIDE 


ing else 
Detroit 


Toolmaker’s Dividers. 
\merican Machinist: 
herewith of 


editor 

The the 
maker's dividers will give a good idea of 
and 
tool can be easily made, and, as the draw- 


illustration tool 


this neat convenient device; such a 
ings are very complete, very little descrip 
tion will be necessary. 

The principal feature, of course, is the 
scribing leg, which is free to slide up and 
down a small amount on the other leg, 
thus making it possible to do good, clear 
marking or “laying out” very quickly and 
easily on surfaces that are not perfectly 
smooth 

lhe main leg is made of a piece of Stubs’ 

el drill rod, ground pointed at one end 
nd tempered, and turned % inch diam- 
eter at the other, for the knurled head B, 
which is lightly driven on and riveted 

he piece D is made of brass, and is a 
nice sliding fit on leg A, being held down 
by the spring K, which is made of No. 64 
Stubs’ wire (0.035 inch diameter) and with 


about 9 or 10 coils; while D is held to the 
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leg A and cause‘ to rotate with it by 
means of a small pin C, which also limits 
the downward movement of D. This pin, 
like the other small pins in the dividers, 
is made of No. 52 Stubs’ steel wire (0.0063 
inch diameter). 

The adjustable leg J, fully detailed, is 
made of a piece of 5/16x%%-inch tool steel, 
forged or turned down, finished and then 
bent, hardened and polished. 

The spring L is made of a piece of flat 
spring steel about 1-16 inch thick and 3% 
inch wide, bent slightly V-shape, with a 
1-16 inch pin hole at M and turned down 
at the ends. One end throws out the leg 
/ as far as it is allowed to go by the nut G, 
while the other end takes all possible shake 
out of the adjusting screw E. The spring 
simply fits easily over the pin WM, which is 
fixed in the brass slide D. 

Lockfnut F is provided on the adjus.ing 
screw to enable the dividers to be firmly 
secured in any position desired indepen 


dently of the spring L. The small ball H 


i 
= 
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any eccentricity to the main leg, the line 
scribed will not be a true circle and the 
same will be true, if the main leg is not 
held normal (or at a right angle) to the 
surface scribed. 

The easiest way to make the piece D is 
to drill and ream the hole for the main 
leg through the solid, then file out one 
side as shown. 

Any careful apprentice or machinist will 
find it easy to make one of these dividers, 
and the writer is sure he will find it very 
useful afterwards, a source of pleasure and 
something to be proud of. 


F. W. 


SALMON 





A Drawing Room Cabinet for Roils of Paper— 
Swash Turning Criticism—A Fire 
Engine Ejector. 

Editor American Machinist: 

The cabinet here shown filled the bill so 
well that someone else might like it. A 
case, Fig. 1, was designed and made to be 
attached to the wall and which wouldallow 











TOOLMAKER’S 


on the screw is quite an important detail 
the from being 
screwed out too far on latter. The 
easiest way to make it is to tap and turn 
the ball, then 
screw and secure it by riveting the end of 
the screw till it fills the ball nut tightly ; 
and then finish the end lightly with a file. 


as it prevents nut G 


the 


screw it on the adjusting 


The points may be made independently 
shown at O, if 
little 


advantages, 


and removable, as pre 
but 


chance of 


ferred. This is a more labor, 


offers some less 
breakage, etc 

Some very good mechanics prefer to 
move the scribing leg with one hand while 
the center or main leg is held stationary, 
and to make the dividers suitable for this 
it 1s simply necessary to place the small 
pin at C in the majn leg below the brass 
sliding piece D, in which case if a knurled 
head is made on the upper end of D, the 
scribing point can be very conveniently 
rotated 

The objection to this is that if there is 


DIVIDERS. 


the paper to be unrolled in a vertical plane, 
as may be seen in the view, Fig. 2, show 
ing a sheet being cut off. The door in the 
front is not used in this operation, the paper 
being drawn down through the opening in 
the bottom of the case until the lower edge 
comes to the desired point on the fixed 
measuring rod, when the pivoted bar is 
pressed against it to hold it while a knife 
is drawn along the slot. The interior view, 
Fig. 3, the front 
the rolls of paper and tracing cloth in 


shows door open and 


This door is opened only to renew 
The details of construction are 


place. 
the rolls. 
shown in Fig. 4 
ished and is quite handsome, though I be- 


Our case is well pol 


lieve cap nuts, instead of the brass U. S 
Standard 
been neater. 
free from dust, and is a great convenience 
and saver of time. 

On page 1343, Vol. 25, is a plan for 
swash turning. This scheme might work 
in metal, but I think it would have to be 


nuts on the ends, would have 


It keeps the paper clean and 
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“very hard wood to be worked in this man- 
ner. Think of the consequences of trying 
to make that thing oscillate with the lathe 
running at a usual wood-turning speed! 
Possibly a slow speed and the substitution 


of a rapidly revolving cutter for the lathe 
tool might accomplish it. 


The 


on the same page reminds me of a big 


article on the use of the ejector 
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ws 
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section-lining for copper. [See Haswell.— 
Ed.] 


I would like also an expression of opin- 
ion upon the following point: What is 


Apprentice Experiences. 


Editor American Machinist: 

I have been a reader of the AMERICAN 
Macuinist for a number of years, and in 
that time 


the correct technical designation for a nut 
which is prevented from moving longitu 


I have read many apprentice ex 


periences, while others have come to my 
knowledge in other ways. One bey went 
to work in a small shop run by a hot 
headed German, who, while a good de 











































































































FIG. I. A CABINET FOR DRAWING PAPER FIG. 2. CUTTING OFF A SHEET. IG. 3. INTERIOR OF CABINET 
fire that occurred in our city last winter, dinally by a plate at right angles to the — sign 1 mk Cc Ww busine 
at which most of the engines of the de- axis of the bolt, the plate working in a mar ind had let his shop run down 
partment were present and poured in vast groove in the outside of the nut, and the so that at the time the boy wet 
volumes of water. Long after the fire had bolt moving longitudinally instead of the work for him he only had one man and 
been extinguished, 1 saw one engine still mut when the latter is rotated? The term n apprentice who had about six mont! 
pumping away. I traced the delivery hose ‘Stationary Nut” was applied to this, but t ve \lthough the b eemed 
to the cellar, and upon inquiry was in- I think it a poor one, for the reason that exp he | 1 dike le 
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formed that the basement was being emp- 
tied of its flood by means of an ejector, 
the primary current being the stream from 
the fire engine. Thus water was removed 


by pumping more in. This, perhaps, is 


not an uncommon practice among fire de- 
partments. 
I would like to be informed if there is 


a generally recognized cross-hatching or 


the nut is not stationary, except with re hand, he managed to get along very well 
spect to the longitudinal motion which a_ for a short time, but in the use of machine 
nut upon a bolt usually has. The correct tools he was about as green as they mak: 
naming of things sometimes takes some them While the jobs that he did all 
thought as well as the designing of them— right were soon forgotten, the ones he 


the labor of getting up a work slipped up on stood out very prominently 
the “Car Builder's 
And this applies also to small things, such 


KENNEDY 


witness 


such as Dictionary.” and even to this day they are laughingly 


recalled. 


After he had been there a few weeks he 


as the case in point H. J 





2c7 
s5< 


was given a job helping the boss on a 


drill press, drilling the holes in the bed of 


a special machine that they were building 
at that time. They had spotted the holes, 
the boy shifting the bed with a crowbar, 
as he was told (there was no radial drill 
in that shop), and the boss said, “Take 
this drill and drill those holes through,” 
meaning end. He 
watched the boy start one of the holes, 
and then turned away, intending to help 
him get the bed in position for the next 
hole. 
to drill all the holes, so as soon as he fin- 
ished hole he shifted the bed and 
drilled another, and so on, putting the 
drill, which happened to be the body size, 
clear through each hole. When he had 
finished he stepped over to the boss and 
asked him what he should do next, as he 
had drilled all the holes. The look on the 
face of the boss told the boy there was a 


some holes on one 


The boy supposed he had his orders 


one 


storm coming, and from the feelings the 
boy thought it must be a snow storm; but 
the words that followed the first explosion 
of: “Mein Got! You have drilled tapping 
holes in all mit that big drill!’ would have 
melted The stood 
through it all, thinking he would be fired 
and hoping he would be; anything to get 
out of that storm. But by using a larger 
tap the holes were fixed, and the storm 
blew over. After that he was careful not 
to exceed orders, and also to understand 


snow or ice. boy 


them before starting on a job. 

Some weeks after this a new man was 
hired, who had learned trade in the 
old country, and from his point of view, 


his 


everything that was done here could be 
done better over there. He was a good 
hand with a chisel and file, and to illus- 
trate he would chip a surface almost as 
well as it could be machined. This wore 
on the boy; so every time he got a chance 
he would take a block of cast iron in the 
vise and chip until called to do 
something else. After a time he got so 
that he could chip and file a fairly true 
surface, and a hundred dollars would not 
have brought the pleasure to him as when 
he showed the man the last block. 

\bout this time the oldest apprentice, 
who, among his other jobs, had to run the 
engine, thought it time that the boy took 
hold and run it. This consisted 
mostly in going down and throwing on a 
couple of shovelfuls of coal and cleaning 
This suited the 
boy, so the change was made. The steam 
plant was too small when the big planer 
The engine using so much steam, 


away 


work 


the fire once in a while. 


was on. 
it kept the boy busy trying to keep water 
in the boiler, for, besides the belt pump 
which usually supplied the boiler, there 
was a small steam pump which would run 
when you watched it, but it had a habit of 
stopping when you turned your back. This 
nump was a source of great trouble to the 
boy. The steam pipe leading from the 
boiler had been put up in a hurry, and in 
cutting the thread for a union above the 
valve, one of the threads had been started 
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crooked, cutting the pipe almost through 
where it stopped. The thread was a poor 
fit and leaked; so one day when the pump 
was running, the boy thought he would 
fix it. Getting a pair of pipe tongs he 
tried to move it, but it would not budge. 
He was going to stop that steam from 
coming out into the shop in some way. 
Putting a piece of pipe on to the tongs, 
he pulled again. That would start it sure. 
It did; but not the way he intended. The 
pipe broke on the upper end of the thread 
where the pipe was thin, filling the shop 
with steam. It happened that the boy was 
alone, the others having stepped out. Get- 
ting a stick he propped up the safety 
valve. The startled but he 
made a dive for the pit and began to draw 
the fire. In a short time the engine began 
to slow down. Before it stopped he could 
hear footsteps on the stairs. The old man 
who got powel 
from this engine, was coming down to see 
trouble. He paid for his 
power and wanted it. The steam drove 
him back. Soon he was joined by the 
patternmaker from the third floor, who 
As 
soon as the steam cleared, the boy was 
surrounded with men, all wanting to know 
what the trouble was. The engine must 
run as soon as possible, so a cap was put 
on the pipe and the pump was out of com- 
The belted pump, which would 
pump 


roar him; 


on the second floor, his 


what was the 


also got his power from this engine. 


mission. 
not 
could be used, had to do the work, and 
was still doing it at the time the boy left. 

The office of the shop was a little place 
partitioned off in one corner, where the 
boss did his drafting and such office work 
as was necessary to keep the shop going 
In there the oldest apprentice and the boy 
used to go and look at such drawings as 


furnish water when the steam 


the boss happened to be working on at 
the time. Gravely looking at them, they 
would tell each other how they would 
make parts of the machine, so that they 
would work better than the boss’s. There 
were no instructions by correspondence 
schools in little 
realized how much they were learning 
There was a small 22-caliber rifle in the 
office, which had been left there and over 
looked. It did not take the boys long to 
find it, and noons, when there was noth- 
ing else to do, they would take the rifle, 
sit on the bench at one side of the shop 
and shoot at the big rats that ran in from 
the leather shop next door. Many 
the rats who paid the penalty for their 


those days, and they 


were 


curiosity. 

The boy had been in the shop four or 
five months, when he came in contact with 
his first pair of cast bevel gears. They 
were brought in by one of the regular cus- 
tomers when the boss and the boy were 
there alone, the other help being upstairs 
helping the old nian. “Take these and 
bore them out,” he said, handing them to 
the boy, “and be sure you get them true.” 
The boy had been reading the AMERICAN 
MacHINIsT, and his idea in regard to bevel 
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the prev alent 


that 


gears was different from 
ideas of the shop. He 
when he was told a thing was to be true 
it should run without a jump, which he 
couldn’t get those gears to do. After he 
had worked about half an hour trying to 
get of them chucked true, the 
came around and said, “Vell, you not got 
“They are not round; I can't 


understood 


one boss 
him yet?” 
get them to run true,’ ‘the boy said. “Vell, 
you go upstairs and get Villum.” The 
boy went upstairs and told the oldest ap 
prentice the He fol 
lowed him down to see kind of a 
job he would do, and how he could make 
a thing that wasn’t round run true. He 
got there just as the boss had finished tell 
William what he wanted, and to hear 
the closing remark, “Villum, do you tink 
dot fellow 
The boy was mad and also hurt, and was 


boss wanted him. 


what 


ing 


vill ever make a machinist ?” 
going to throw up the job at once, but 
William talked him out of it, telling him 
he had done fine for the time he had been 
at the and he felt still better 
when he saw William divide up the jump 
which was as near as he could get the 
The boy found as 
he gained that what 
pass as true on one job wouldn’t apply to 
all. Some of the readers of the AMER 
ICAN MACHINIST may think the picture of 
a boy with a few months’ experience be- 
ing expected to do the work of a machin- 
but this actually 
happened, and the writer has found it not 


business, 


gears to running true. 


experience would 


ist rather overdrawn, 
uncommon among the small jobbing shops 
in many of the smaller towns. 

ONEBOY. 





Electric Copying Box. 
Editor American Machinist: 

I enclose a sketch and a little explana 
tion of an apparatus which has been of 
great service to me and I think of some 
profit to the concern with which I am con 
nected, and where it is now in use. Every 
week many sketches are made in our engi 
neering department, some of which differ 
but slightly from others previously made, 


a) 
. a: E 
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ELECTRIC COPYING BOX. 


but enough, however, to demand a new 
sketch. Hoping to eliminate the repeated 
laying out of the same thing, I built what 
I have called “the electric copying box,” 
and which my brother engineers were 
pleased to nickname ‘“‘Crabb’s 
Fortunately, after two or three tests, this 
uncouth name was dropped, and not only 
has the “incubator” hatched out quite a 


incubator.” 
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brood of sketches for the engineering de 
service in 


partment, but has done good 


the drafting room. 
f 7%-inch stuff, 


A is a pine box, made « 
corners 


Sides or 


with grooves or notches cut in the 
to hold 5-16 inch plate glass C 

B are gl A and planed 

inches in diam 

box to hold 


1ed to box 
A hole 11% 


wings 
for the 
eter is bored in each side of 
the sockets of 
electric light bulbs D. 


square 
220-volt, 16 candle power 
The wit 


nected to a common plug £, wh 


es are con 
ich can be 
convenient 


connected to any ket. By 


the aid of this device sketches can | 

1: 1 

thickest sketch paper wit 

either copying ink or pencil, thus 
l of ] 

a great deal of otherwise neces 


sary work in scaling and laying out where 


often only minor change is required to 
suit som her job. The opposite or re¢ 
verse view f many machine parts are 
made by inve g the blueprint or sketch 
on the glass. Even with the thickest papet 
when the lights are turned on the line 
are very plain. Several nch ventilating 
holes should be bored the de ot th 
box, as the heat from the { 5 con 


siderabl Caas. LL. ¢ 
Yonke1 : ae 


A Simple ‘“ Wiring ’’ Die. 


Editor \ine ( \lac t 
Is x « for d rpedoes 
‘ 
mV ‘ { ) T 
' 


B 
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which you very properly call attention in 


an editorial in the same issue, is One that 
seems to have a very apt title, as there 1s 
no shop topic that I now think of which so 
bristles with -points as this Che article 
referred to is a most important and valu 


able one, but it 1s at the same time most 





provoking a satisfactory It tells us 
what we don’t know about grinding all 


right, but it does not carry us nearly as 





far as 


and if 1 1s >be To mwed Dy thet gy g 
specific instruc is about grinding, tl 

in deal tick but if 1 S Ss d lone 
hen it w d seem t \ 
been almost better if it had not been w 


us W it ‘ S t ’ 1D o the 

correct grin Oo lit t t f < 
} 

entirely ‘ t con 

re. It se cortaie me ie 

no ali f ( W \ t 

tradk er t ‘ nstr 9° 
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i 5 | SS 
slight fille d th vas SI On that 
| d ’ nde ‘ ¢ | I ‘ ( 
be f e1 ‘ g Id the we 1 ed g g | i! I 
blank at Iso the exp ( t b ig thing erage mechani 
Aitter ) S ( rned S ] 1m » De it his ( | \ t t 
fixed, it W Ss ¢ inged | € Wit spler d d too] whet t g fin ] g its é 
results Che metal used in making thes¢ beaten by this \nother thing important 
torpedoes was light tin, and the opening » know t none of the abrasive 1 
at A is one thickness of metal. The work left bedded in the ground surtace I used 


tempered 
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“Some Points About Grinding.” 
Editor American Machinist: 
The article at page 185, by C. H. 


About 


Nor- 
Grinding,” to 


ton, “Some Points 


in the olden time grind slide valves on 


to their seats by rubbing the two faces 
together with emery 1 oil bet ia le 
together with emery and O11 Detween them, 
and I have afterwards tried to scrape or 
| ] 1 . +) 
nave Known i1e 


emery bed 


file these surfaces, and 


practical effects f having the 


¢ 


ded in; so that it comes to me as a great 
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ble to do it, with some approximation 
he time in which it was done and the 
cy with which it was done, he would 


benefactor. I would myself 


grind 


ily like to know about the 





the 
have been 


ing up into the corners or against 
shoulders of which there must 
so many on the shafts. I don't 
that there can be the slightest in- 
centive to the Mr. 
Norton evidently wants people to know 
not the with 


which grinding is now done, but also how 


under- 


stand 
secrecy In matter. 


only speed and precision 
it is done, and the simplest way to accom- 
plish this is to tell it. Mr. Norton is a 
clear and interesting writer, so that there 
is nothing to hold him back in that way. 
but that is 


always the mian to ask to do a little more. 


He is probably a busy man, 

[ was speaking quite recently of the duty 
of the traveling machine salesman to see 
how the tools that he sells 


are doing their work and to distribute in- 


machines or 


struction as he goes around as to the best 


ways of doing things to get the best re 
himself a 


1 
suit 


most cheaply, also to be 
learner of the still better practices which 


are in constant development. In the case 


of grinding operations it would seem that 


it would to do even more than this. 


\ firm whose business it 1s to sell grinding 


pay 


machinery, whose interest it is to promote 
whose 
the 


the use of such machinery, and 


business success must depend upon 


growing use of such machinery, could well 
afford to keep upon the road a grinding 
expert or instructor who would be not at 


all or only incidentally a salesman. H¢ 


might after all be the best possible sales 
man in this line. There are, I doubt not, 
thousands of places where grinding ap 
paratus would sell itself if only the ad 


vanced practice in grinding and the high 


productive economy commanded by it were 


fully realized This would be a genuine 


case of “demand” for the advanced facili 
ties, and demand ts a thing much oftener 
heard of 

exception rather than th 


than actually operative. It is 


rule for 


tiative and selling to be 


in buying 
he buyer. Traveling buyers are not 
ous as traveling salesman, and 
likely to be 


TECUMSEH SWIFT 





Molding an Air Pump Casing. 
Machinist : 
1 is a plan and elevation, partly in 


Editor 


big 


\merican 


section, of an air pump casing to be made 
The mold for this piece is made in loam, 


the circular parts being formed with 


and flanges set in 
places as the 


When 


small 


sweeps and the teet 
building of 
the 


flange up as 


their 
the 
poured, 


pre yper 
mold proceeds. mold is 
the 


provision 


with 


shown, must be made to 
receive any dirt which is likely to gather 
while casting is taking place. The head 
left to receive the dirt and to insure sound- 
ness is a matter of opinion, some allowing 
as much as 6 inches, while others only % 
inch 

The molder, when starting upon a piece 
of this kind, is supplied with a sketch sim- 
ilar to however, all the 


principal sizes plainly marked on it. He 


Fig. 1, having, 


first levels a bed on the floor and sets out 
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a bottom plate and cope ring which are 
cast in open sand and are usually on wood. 
The bottom ring is set level on suitable 
the spindle is fixed up and the 
sweep After the seating is 
and finished off, it is allowed to 
is dried with a kettle fire. A 
parting is with the 
parts of the seating and parting 


stands, 
seating 
bricked 


set. 


harden, or 


next made paper on 


upright 
sand is spread over the face. The cope 
ring is now dropped on a bed of loam on 
to the seating and the sweep for the cope 
1s set. 

The feet, having been allowed for when 
seating, now placed in 


making the are 
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AIR PUMP CASING TO BE CAST. 

position, and as the bricking up proceeds 
the branch is fixed and built around and 
the running gates are placed, as in Fig. 2. 
When the cope is finished it is lifted off 
the seating and placed in the stove. The 
is next set for the core, the bottom 
The 
core is bricked with a 9-inch wall, and a 
suitable plate is bedded on to the wall a 
few inches below the top of the largest 
the This plate gives the 


bearing on the 


sweep 


of the sweep just touching the seat 


part of core. 


necessary which smaller 


portions of the core are built. Fig. 3 shows 


the core complete with the sweep set. 
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Another plate is prepared with a level 
face and the for the top cope is 
fixed and bricked up, as in Fig. 4. All the 
thoroughly 


sweep 


various having been 


dried, they are carded to the sizes required 


parts 


“COP 


BOTTOM 


blacked, after which the blacking is 


dried and the mold is closed. Fig. 5 gives 


and 


sectional views of the mold ready for being 


rammed up previous to being poured. 


When closing, the bottom cope is lowered 
the and the 


seating, 


core on to 
If not quite even, a Jit 


over the 


thickness is noted. 


CORE COMPLETE WITH SWEEP IN 


POSITION. 


tle parting sand is spread on the seat opo- 


site to the thinnest place, which will rec 


tify this. The top cope is now lowered 


on to the top of the previous cope and the 


thickness is again tried until by moving 


the cope, as desired, an equal thickness is 
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ll around The ¢ 


vVering ring 
is dropped over the core and thx 
The 


fixed in its place in the bottom cope and 


obtained a 
mold is 


clampéd together branch core is 


its face-plate is carefully slid to and 








FIG. 4 TOP COP! 


The complete mold 


the pit, 
is rammed up 


wedged in position 
lowered into curbs ar¢ 


fixed around 


is now 
and the mold 
Upright gates are placed to the inlet run 


These upright 





Wwvy. wv 


TE 
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FIG. 5 SECTION OF MOLD COMPLETE 


gates are rapped and drawn up as the 


ramming proceeds, and when the top is 


reached a suitable basin is made This 


done the mold is ready for pouring 
Half an after the curb 


hour pouring 


“it squinting along its 
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rings, which are of cast iron and each lk 


inches deep, are jerked off with the cran 





and all the sand is cleared away from the 
brick work and thrown down into the pi 
before it has time to get dry, so that with 
little 


tion for the 


very tempering it is in good con 
next job that comes along 


G. BUCHANAN 
An Accurate Straight-Edge Wanted. 
Machinist 


upon a time, while engaged in the 


Editor American 
Once 


obbing business, a party dropped in and, 


when asked what he wished, replied I 
Want a piece I ost \ ked up tile 
edge is perfectly st ght ind pying 
vat i x2-inch h rolled) machinery 
steel lying l e Tract lded, | 
ust about tl rig size,’ and for 
length, he thought 4 feet would be about 
giit Of ( s¢ | nat rally the eht | 
W ed Q edg nd ed 
f he wantes finished all over, to which 
e replied th he did From long ! 
tinued dealings with men of descrip 
tions, including patent cranks, I make it 
a point not to ask any unnecessary ques 
tions, but, before leaving, he asked when 


I would have finished and what it would 
cost After a little thought | replied, =" 


finish it in 


According to my custom 
a deposit Ol 
and f 


asked for 


strangers, | 


$i0, which he handed overt 

which I gave him a receipt, and he depart 

ed, saying he would call in about fou 
] 


days, his last words before finally taking 
is leave being: “Be sure and 
and straight 

have any too much work on 
hand, I set about making the straight-eda 


t ner lenort 
1 1 


new customer s<¢ ) ( 
As it was I regula run f worl 
nd Ss | 1 ural pride n o 
0 nice job of this description, I d 
cided to do my level best and n ' 
b as nearly perfect as possible, I 


ent my boy over to a friend 
f mine, also in the machine business, t 
borrow his 4-foot hardened straight-edge 
which I used 

Well, to make 


full days on that 


to make my soft on ftet 
short, | 


job, planing it as 


a long story 
four 
true as I possibly could and finishing it to 
the “queen's taste.” I felt perfectly Sat 
isfied that my customer could find no fault 
with it, and so greased it well and wrapped 
it up ready for delivery 

Sure enough, about two hours after the 


Man 


handed the straight-edge, 


job was completed, Mr showed up 


and, on being 
took off the 


hold! he picked it up and sgu 


wrappings, and lo! and be 
nted along 
t asked 


its edge to see if 1t was straight He 
for his bill, 
it \s if in a dream, 


out his 


which was $22 even, and paid 
[ walked over to the 
receipt All of a 
uck me: What does 


this fellow want a perfect straight-edge for 


desk to make 


sudden a thought str 


edge is a 


g | had anothe 
} { \ 
{ t S ‘ ) { \ \\ 
© off | while going out 
cont what ed 
he straight-edge f nd t swer W 
Oh, | ( ff the plaste 
ft. | tf bh kl y 
lr} I ( 1 1 ( d | s 
y s W 1 a chau d 
P| £ Wall 1d cl \ly 
boy I woke up) told 1 ’ 
with tl eht-edge drove off wag 
pat ed with bricl 1 knew 
as \ I 
Mi WI th « 
LORI li MANN 
i { ( 
1 r ‘ 
\ Tec \ 
t é Q t re r ’ 
call +] 
; 
ce { t ‘ ‘ ed 
I \' ( ( 1 
1 \\ ( l ( 
cael 
The Typhoid Epidemic at Ithaca. 
The authorit f Cornell University 
| ( C]) i 
} < 7 eey 
| t i ‘ | 1 ‘ 
re g epic { \ 
. ' 9 det ‘ 
~ ‘ A 
} \ 1 i ‘ 
I ( ( > 
{ | i y \¢ 
( t Vp \t t 
\l 11h 
le ( ce t 1 Ta ec tt rp 
ne V< i 1k ruc ec ot 
delicat g1 ed stone, and under f1 
¢ ‘ eme fine mass which 
( ere ) vert y ft ter Con equent 
\ r pened on aluminum rapidly 
take hit harp edge which cannot be 
prodt by the best ston If knive 
ire pa d with utmost care over a razor 
tone e edge, when magnified 1,000 
time ows irregularity and toughness 
vhile rding to the Zeitschrift fuer 
Llekti cknik, edges produced on alum 
Bal het subm tted to the ame exam 
nati pp perfectly traight and 
oot We understand that aluminum 
vhee being introduced in 
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The “Little Things’’ in the Shop. 
The following paragraph taken from a 
popular magazine appeared recently in an 
evening paper: 

“It's the 
that 
manufacturing costs,” 
“Only this morning a manufac 


often little unheard-of things 


are making the great reductions in 
said a patent lawyer 
recently. 
turer, a workman and [ settled the matter 
of two little wheels that the workman had 


he 


shop. 


invented for an automobile machine 
had worked over in the employer's 
No one will ever hear of it, but the 
contrivance will save the manufacturer be- 

7 and fifty 


Porty 
the workingman 


little 


tween thousand dollars a 


and won't have to 


mind the machine either.’—I]Vorld’s lVork. 


ve ar, 


wheels” which 


While the “two little 
are to save the manufacturer in question 
such a large sum of money yearly are not 


very clearly described and little enough ts 
said about the use to which they are to be 
good deal of 
“it’s often the 


put, there is undoubtedly a 


truth statement that 


unheard-of things that are making 


reductions in) manufacturing 


costs.” Illustrations of this are seen every 


day in the machine shop; some little im 


provement in a method or process; s 


little device—perhaps som« signific 
special tool, such as a small jig or fix 
1 ] ‘ ’ ; of 

ture; some little improvement or attac 
ment perhaps for a standard machine too 
1c] e among the little thing hat 





a great many of the 
processes in machine manufacture nowa 
less fully understood 
certain people not actt 


themsel 


days are more o1 
and appreciated by 


ally engaged in machine work 


and a good deal of information regarding 
some of the labor-saving tools of the shop 
has been served up in a popular mannet 
by some of our periodicals to readers, 
who, while not especially interested in mat 
ters pertaining to the machine shop, can 
perhaps, realize something of the advat 
tages accruing, not only to the use but 
to the general public, from tl idoption 
of labor-saving appliances 

But the littl ffa s, the little cd vices, 


rs appliances and tools, are 


ings that folk outside of the shop 


hear nothing of and would not understand 


tl and 


they to 
little 
haps. unknown beyond the four walls of 
made A 
visitor to the shop sees the heavy tools; 
he of the light 


chines, and he sees something of the spe 


were be described to them; 


these “time savers” are often, per- 


the shop in which they were 


sees most ma- 


perhaps 


cial tools adapted to the work in hand; 


but, ten to one, a number (and in some 


shops a great number) of modest, unas- 
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suming devices and attachments will escape 


his notice altogether. A man may watch 
with admiration the operation of a certain 


machine and view with pleasure the ac 


curate work produced; he may spend con 
siderable time in this manner, but as like 


ly as not some little tool on the machine 
will escape attention, or, at least, critical 


examination, and it may be the most 1m 


portant tool in the equipment, and one 
upon 3 
the 

What a lot of 
lacking in 


“two little 


the satisfactory working of which 


success of the job depends 


machines there are that 


are some respect! It may be 


that wheels” are missing, or 


that these wheels are not arranged as 


should be. Perhaps something more ser 


ous is the matter. Anyway, the operator 


f such machine, if he is awake, soon 


( 


discovers that there is an opportunity for 


improvement*in the machine, and it may 


suggest or devise something of 


be he can 


a simple nature that will greatly increase 

the value of the tool. It does not neces 
sarily follow that, if he does this, he will 

be called into consultation with his em 
ployer and the patent lawyer ) he will 
nevertheless derive a certain amount of 
satisfaction from seeing hi deas embodied 
n metal 1) rut i order, and 
e ft g l ( iv ot 








expert knowledgs His testimony is 
strong | I I sucl ownel 1) \ 
( es ind afte \ g that curl \ 
enough, criticist f municipal methods in 
England appears ve emanated p 
cipally from our American cousins,” he 
remarked that “‘f s shown in Liver 
pool proved 1 har \ 1 i 
pec ve pil nN 

Mr Ye kes Wi | d Cel Sele er t 
present the other side of the matt could 

rt be pre sent,’ uit sel pape « 
twbject in whicl e said, 1 effect t t 
was ditt t w t dis 
guish between ge corporatio1 1 
ning a dry goods store ne ru 1g 
l treet rally g inv re mn 
why the one should be municipally owned 
and the other not This seems to us to 


liege] ‘ . ‘ . + 
be a little strange in view of wha 


has done in Philadelphia 


in the line of manipulating street railway 
the s¢ 


franchises. In times when so many 


people are learning to clearly distinguish 


between strictly competitive, though per 


haps large, business enterprises and those 


1 


which exist by reason of a public franchise 


and are necessarily monopolistic, it seems 
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shame that such a man as Yerkes should 
remain in ignorance on this important sub 
ject, and someone really ught to take 
him off in a corner and tell him about 1 


A Machine Tool as a Memorial. 


Brown & 
has been in 


\t the University of Illinois a 


Sharpe 


automatic gear cutter 
stalled, which it is said willalways be known 
as the Adams Memorial Gear Cutter, which 
it probably will be in formal 


The 


graduated 


reports, etc 


young man for whom it is named 


from the university as a me 


killed 


service Of a 


chanical engineer and apparently 


himself by overwork in the 
‘pretty hard master” and by his own prac 
tice of paying “‘no regard to personal com 


fort Finally he worked continuously all 
through Christmas day and night exposed 
to very cold weather in or 


‘der to get a 
burned foundry in operation wit 


f time, and as a result lost 
over-exertion, followed by pneumonia 


These things are tol a college 


publication as though they were virtues 
We do not regard them as such \ man 
vho works in that manner is not only 


doing more than any man is required to 


but he is doing an injustice to others 


the same line of work. It is right for a 


necessity and those 
10 are willing to do so simply mak 


things easy for the “hard master.” Ed 


characte d ve own 
greater wisdom had he recognized the fact 
not intended that one man should 

| the work. Let the young men wh 


ise the “Adams Memorial Gear Cutter” 














, F 
icquiring thei hop practice emulate 
e re virtues of the dead 1 s but 
] | 
( emt magine t driving yvourselt 
’ premature gt ( 1 ( vl 
n I Tay Vred Vil 
Some New Things. 
AMERICAN HIGH POWER GAS ENGINES 
Phe W estinghouss Machine ( pany 
f Pittsburgh, has undertaken the manu 
racture f high powel mtal gas e1 
(Copyrighted Photograph.) 
750 HORSE-POWER WESTINGHOUSE GAS 
ENGINI 
gines of the type shown in the illustration 


which represents an engine I so horse 
wer For greater powers than this tw 
gines Cé upled it rigl nel s to Oppo 
e ends of the crankshaft are employed 
The engines are d e cylinder and 
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four-stroke cycle 
two impulses at eac 


Phe 


peration of a double-acting gas engin 


engine 


is with a steam engine suceessiu 
involves wat 
water entering through the 
through a tail-rod, of which the 
h 


escaping 
cover is shown in the illustration Phe 
governing is through 
acting on valves which vary the quantity 
of explosive mixture, of 

is always the same The sta 
compressed at 
prior to the previous shutt 
disengaging vear 1S 


special 


connection with the rear evlinder, by which 


it is made to act as an air motor until t 
regular combustion cycle is taken up in 


the forward cylinder, when the rear cylin 


der is thrown into normal action 
CUTTING-OFF MACHINI 
The half-tone shows a new cutting-oft 
machine ¢ ed ft handling stock up 








) NI 

32 ( ( ( ( nN ( at 

tw wed chuck whic ened and 
closed by power and without stopping thi 
machine. One jaw is stationary and the 
ther 1 hinged ind when he handle 
shown near the pulley > moved the 
right the movable W operated and the 
chuck closed whe the ] indle m ved 
to the left the chucl opens The tool 
hlocks are operated by racl 1 driving 


pinion being placed between them, as 
block ls 


both tools may cut alik« 


adjustable s 
Phe 


feed at the 


shown The 
that aut 


comple 


tion ot he cut releases in adjustable 
weight. which instantly returns the tool 
blocks to the proper position to begin a 
new ¢ Phe machine built by the 
Hurlburt-Rogers Machine Compat South 
Sudbt ry \ s 
HYD! SH rRAIGHTENER 

In this machine the ram operated by 
1. motor-driven pump, the entire mechan 
ism being nount ed n the manne id 
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president American Institute of Electrical 
Engineers, on the occasion of the twenty- 
fifth anniversary of the Engineers’ Club 
of Philadelphia, from which we have al- 
has been published in 


ready quoted, 


pamphlet form. 


We have received from Prof. W. F. M. 
Goss, of Purdue University, copy of pre- 
trip 
ass in Engi 


liminary announcement of a special 
of inspection by the Junior C 
necring. This includes quite an elaborate 
tour of the different shops in engineering 
establishments and is arranged to care for 


about 200 students 


Personal. 

J. D. Hurley and A. B, Holmes, former- 
ly connected with the Standard Pneumatic 
Tool 
the Rand Drill Company in 
Pre 


Merrill Van G, Smith, formerly Profes 


Company, are now associated with 
the “Imperial” 
unatic Tool Department 

itlectrical Eng 
Newark, 
Pro 


Engineering at the 


sor of Mechanical and 


neering at Delaware College, 


Del., has been appointed Associate 
Mechanical 
Clarkson School 
N. Y 


Reuben | j 1S Lo 


sor of 
of Technology, Potsdam, 
retire from the 
Crucible Steel Company 
May 1. Mr. Miller is 


sburgh’s best known and most 


presidency 
of America 
if Pitt 
ful men. It is understood that he 
ucceeded by Mr. Frank B 
been Mr 


about 


Smit] 


l, 
Miller’s asst 
John H. Barr has severed his 
with Sibley College, ¢ 


Professor 


stant 


Prote 1 
onnection irnell] 
Machine De 


Smith 


ty, as 


become manager of the 


ign, to 


Premier Typewriter Works, of Syracuse 


He has been connected with Sibley Col 


lew Wor, and his loss to the 


INC¢ 


sity 1 t Heavy one 


Charles E. Mickle, machinist, for about 


foreman of a depart 


(Q.) 


twenty-fout years 


ment in the Springfield works of 
the International Harvester Company, has 
resigned and will devote his entire atten 
In his leisure hours he 
Morris 


a fine meerscham pipe present 


tion to his farm 


will rest himself in a fine chair 


and smoke 
ed to him by the employees of his depart 
best 


three cheers and thet 


Dibble 


ment with 


takes the vacated 


wishes 2 


plac ( 


Charles S. Powell, who has been asso 


ciated with the Westinghouse electric in 
terests since 1893, and who, for the past 
Ch ve 


six years, has been manager of the 


land office of the Westinghouse Electric 


& Manufacturing Company, has been ap 
the British 


& Manufacturing 


pointed assistant manager of 


Westinghouse Electric 
Company, Limited, and has entered upon 
the duties of his new position, His head 
the Westinghouse Build 
Norfolk street, Strand, London, W. C 


quarters are in 


Ing 


Obituary. 
Rich, of the 


& Sons, Chicago, ma 


George IH firm of George 


H. Rich 
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of milling machinery, was found drowned 
in a pond at Binghamton, N. Y., February 
4. His home was at Evanston, III. 

A. L. Murphy, president of the National 
Tube Makers’ 
ager of the Longmead Iron & Tube Works, 
Conshohocken, Pa., died suddenly Febru 


Mr. 


of a tube molding machine. 


Association, general man- 


ary 27 Murphy was the inventor 

Charles M. Day, general superintendent 
of the Draper Machine Works, Hopedale, 
Mass., forty-seven years 
old. He 


helper and rose to 


died February 21, 
started in at the Draper works 


as a the top of an 

establishment employing 2,000 hands 
Andrew Bell Jardine, head of the 

of A. B. Jardine & Co., 
I 


died February 21, 


firm 
Hespeler, Ontario, 
Mr 
and emi 


eighty years old 
Jardine was born near Glasgow 
grated to Canada in 1854, settling first in 
Montreal He 


working as a 


went to Hespeler in 1862, 


and machinist, 
18600 The 


a large 


millwright 


and started a small shop in 


business grew rapidly, developing 
and business in_ black 


Canadian export 


smiths’, boilermakers’ and = machinists’ 


tools 


Dr. Richard Jordan Gatling, inventor 
of the Gatling gun, died in this city, Feb 
ruary 26, eighty-four years old. Dr. Gat 


North Caro 
As a boy he helped his father on a 


ling was born on a farm in 
lina. 
device for thinning cotton. Later he was a 
clerk and a school teacher, and after that a 
country merchant. He seems to have pos 
sessed inventive habits of mind all along 
He experimented with the screw propeller 


drill 


ror 
\fter 


Inven 


practical grain 
later for 


1845 he gave his entire time to his 


and invented a 


sowing rice, and wheat 


tions. The gun was first used in 1862, but 


was continually improved for the thirty 


years succeeding. The latest invention in 
which Dr 


motor plow He 


Gatling was interested was a 


suffered many disap 


pointments, but was never discouraged 
Ile caught the smallpox on a boat on the 
Ohio in 1846, which led him to study med 
take but he 
His 


him large sums, but 


icine and his degree, neve! 


followed the profession inventions 
brought he lost heavy 
ily by injudicious investments 


Commercial Review. 
New York, Monday, March 2, 


While delays in the closing of contracts 


1903 


for machinery are as natural as breathing 


to human existence, the month of Febru 
for the 


bearing delays had on 


ary was notable unusually im 


portant business 


assurances were given of 
of the 


character where an agreement as to all the 


Everywhere 
and 


plenty of business in sight, 


necessary details existed, vet no eagerness 
whatever was displayed in placing orders 

In no department of the machinery 
world was gossip of this character more 
frequently heard than among engine build- 
\fter diligent inquiry, we learn that 


ers 


no general reason can be specified, opinion 
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being unanimous that the reasons obtain 
among those who contemplate buying en- 
gines, and that no two assigned are alike. 
Engine builders find a convincing ex 
planation hard to give, more particularly 
in view of the features which mark their 
While a 


tool can be had in a comparatively quick 


line at present. new machine 


time, especially if it be of the standard 
and while a second-hand machine 
can be had 
like this 


variety, 


tool almost on demand, no 


experience is met with by a buyer 
in search of a new or second-hand engine 
information would 


From given us, it 


for second-hand en 
Soo 


seem that the market 


gines, up to and including hors« 


power, is practically exhausted. In a pre 
vious issue, for example, we called atten 
tion to the Quaker Cement Company, of 
Easton, Pa., forced to orders 
400 |t 


},¢ YOO 


being give 


for new units of from 


engines in 


750 and aggregating 


horse-power, 
horse-power, after having tried for months 
to obtain second-hand ones. Since then 
we have heard of prospective buyers 


second-hand engines, meeting with a sin 


ilar experience, all of which would indi 
that the 


Was in an extremely depleted condition at 


cate second-hand engine market 
present 

In the matter of new engines, 1 
livery forming a very important facto1 
must draw on the Quaker Cement Company 
Pt When 


Mis Statemen 
order n 


ther: 


again for proof of t 


the company finally decided to 


found that while 


engines, 


several concerns which would 


cheaper than the Allis-Chalmers Compa1 


to whom it gave the order, none of thet 


could promise as quick delivery as tl 
months, 
which the trade regards as extremely good 


\\ S 


1 
have 


company, which named _ four 


delivery, in view of what exists 


know of other firms which 


engine 
lost orders simply because they could 1 
make deliveries to the satisfaction of pros 
pective purchasers 


With the for 


gines so barren of stocks on one hand, and 


market second-hand et 


builders as a general rule unable 


engine 
to fill 
desired promptitude on the other, it seems 


orders for new engines with the 


strange to state that there are plenty of 
orders in sight for engines, but that greater 
delay than usual in giving orders is ob 


servable. It is certainly a parodoxical 


Situation, not to say anything further, and 


when those directly on the scene cannot 


account for it, we must give it up, too. 


For the benefit of those whose experi 


ences bear out our remarks, we can state 
that we know of an engine order given 


days ago, where 
half elapsed, 


which 


out a few a year and a 


from the time the company 
that 


and deli 


got the order was informed 


its proposition both as to price 
No doubt 


should prevail in this matter, 


ery was acceptable whatsoever 


and we cite 


it primarily to show that those who have 


been “chasing” after orders under simi] 


conditions—we know 











March 5, 1903. 


“We're not prepared to give that order 
, é 


just yet,’ takes upon itself the aspect of a 
familiar refrain 

In machine tools, the month was pro 
ductive of some good trade, which was 
almost exclusively confined to small or 
These, | in with such 


ders. wever, came 


frequency, that when machine-tool mer 
chants struck a balance sheet at the end 
of the month, they found that their busi- 
ness was satisfactory. Surface conditions 
in the machine-tool line still augur well 
for some excellent trade in the near fu 


ure. Letters from traveling salesmen to 








leaves no d t in this egard The e1 
bryonk t f many machine-tool prop 
ositions is grad lv being lifted, and there 
s very eason t elieve ti he present 
nontl \ \ ness tiie ppearance Of some 
rood m ders in the “‘street 
No we prices is noted d 
none S dered likely ly fact 
with 1 I m 25 » 75 cents tol 
higher, anc dvancing tendencies 1 
pig iron, e, wages and freights mat 
testing themselves Imost daily, no great 
risk is t ke I enturing the Pp ed ct 1 
hat prices lv ft nachine tools b 
for all kinds ichinery, bid fair g 
h gher ill I i ] wel n th near Tf 
ture This he kind of ilk heard I 
the machine yvorld, even on the part of 
some or ( \ ( represen 
tive | nple know t one f 
Line ot st the powel ins 
mitting ery trade which ee! 
consid ¢ tor weeks e advisability of 
maki g ( I il] f ts products ind 
vhile verse ing any su ( 
' \ \ ¢ here ‘ 
man g rrat t 
n N oS, 1 ( el 
i ( his « Wt f f 
mal l I tile Stanley Electric 
Compat the Gene Ele¢ c Con 
pany Re. t i s \ this ipp< ired 
“epi st ( t \ d in some place 
the pi ilg n of the nsfer was 
gare ed Ss pren “¢ sav the leas ( D 
pa rew < VS ag to r person l 1 wl 
edge, similar ements have been ex 
pressed. We desire to state now, and as 
emphaticall) words will allow, that th 


transfer was made when we first an 


nounced it, and assertions to the contrary 


be Pp cs i eT s \ 

t Ha N J ve 1 placed le 
the sup den ‘ Mr. Seaton M 
Scott. The e of gene 2 ely 


AMERICAN MACHINIST 


ished. The executive management will be 


control of the vice-president 


Mr. Henry E. Fanshawe 


under the 


Che Brightman Manufacturing Com 


pany, of Millersburg, Ohio, are going to 


remove their entire plant to Shelby, Ohio 
about April 1, and will occupy the build 


ings formerly occupied by the American 


Bicycle Company at the junction of the 
Big Four and B. & O 
1 the land and buildings, covers 


railroads This 
plant, witl 
four acres of ground The buildings are 


brick, well fitted up in every respec 


ind ¢ n al he powet insmitting 
machinery necessary to operate the factory 
s well soo | e-p n engines and 
oilers lhe company i d nec 
sary to <' $ \ } Co +B | I 
{ large increase in eir business Che 
) cip ( I g a I hey lan 
facture are fting d ifting n ‘ 
which they extensively throug 

he United States and | r Phe cap 
ta STO W Tt ncreasec S250,.000 
fully pat p ds the cers will be a 
follow L. H. Brigl reside G 
| Brightm \ re lent ( \\ 
B entimatl ( et \ d Tea 1 


ni t busine 1 y eq e 4 
mding pe f ve d , 
Go ( \ oO ele 1 1 rr 
‘ \ if er { comp g g 
cap t 1 forty 1 
‘ e f r Cc. 3 i & ( 
5 |) Ship Building Con 
ti c » 4 1] 
= 10 \ 
( , eo ny Milwaukee twelve 


( Hpany | e< np | inst ‘ 
init ) ( f \ 2 ) 

type ' ot ( rpen he ( 

Compat nce Stove & Range 


reports an increased demand for cran 
nery for export, as com 


pared \\ th the ( rresponding peri d ot 


recel \ ne vor ited, 1s : oF val 1 
f the bu of the machinery depart 
111 f the Havana Bridge Worl lor 
tour | | N.Y v ch has been engages 
fe me ye 1 the proc n and ( 
f improved pneumatic l | ew 
corpot vill nufacture pneum 
ols pre ng machin 
pneumatic motor hoists, air compressor 
cranes, ¢ exte ‘ nprovement 
e manutact ng plant have already bee 
nad 1 an aditional building 
n tl pring \] f the ne 
\ T ) 
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Wis. ; 
Paul; 


Company, 


k urban} . \Iorse & Co. Jeloit, 
undry Company, St 


Ingersoll-Sergeant Drill 


Phillipsburg, N.J., 


Company, 


fourteen cranes; Amer- 
Ambridge 
Economy, Pa.. five cranes; The Standard 


Steel Works, Burnham, Pa.; City of Bos 


works, 


ton, Water Department, Boston; Beloit 
Iron Works, Beloit, Wis.; International 
Steam Pump Company, Laidlaw-Dunn- 
Gordon works, Elmwood Place. Ohio; 
Wheeling Steel & Iron Company, Ben 
wood, W. Va.; The Coe Brass Manufac 


turing Company, Torrington, Conn.; The 
McConway & Pitts 
The Company, 
Ironton, Ohio, two cranes; 
& Son, 
Works, 


Company, 


Torley Company, 


burgh; Ironton Engine 
Joseph sy Ry 
[ron 


Steel 


erson Chicago; Hammond 


Struthers, ’.° Cambria 


Johnstown, Pa \merican 
Bridge Company, Pencoyd plant, Pencoyd, 
Pa.;: C. A. Lawton & Co., De Pere, Wis. ; 
Perry-Mathews Stone Company, 
Bedford, Ind., The Toledo 
Machine & Tool Company, Toledo; Amer 
Sheet Company, Wellsville 

Wellsville, Ohio; Landis Tool 


Company, Waynesboro, Pa., three cranes; 


Buskirk 
two cranes; 
can Steel 

1 
work 
Goodman Manufacturing Company, Chi 
cago 

The Nevoe Vremya, of St 


publishes an article in which it analyzes 


Petersburg, 


the new Russian customs tariff which was 


promulgated January 28. The paper says 


the increase in rates over the existing tariff 


is 50 per cent. for the great majority of 


imports and over 100 per cent. for many 


important among the latter being 


QrOUps, 
metals 

Phe tariff, it continues, is characterized 
by a more detailed differentiation whereby 
taxed less 


the lower-priced articles are 


than the Iigher-priced ones; metallurgical 
products being particularly differentiated 
makes ac with 
difficult 


categories are 


against, which mparison 
the existing rates 
electrical 


Differential 


\mong the new 


apparatus and bicycles treat 


against imports overland compared 


to those brought by sea averages 20 per 


cent. on coal, pig iron, iron, steel-plated 


and metallurgical manufactures, machines, 


and other instruments The Novoe Vre 


that the 


} 
OvDsSeTVes 


mya increase over the 
treaty rates is naturally far larger than 
over the existing tariff law Machines 
now pay $3.25, and under the new rates 


they will pay $2.30 to $7.70 


CHICAGO MACHINERY MARKET 


It is not likely that business in machin 
ists’ supplies at Chicago was ever of quite 
so large volume as it is 
the 


al 
month in the 


now. January, in 


ggregate, was probably the largest 


and 
February is probably the largest February, 


history of the trade 


not quite equalling January, because of the 


shortness of the month. Prices have not 


always been so satisfactory as might be 
desired, but everybody has been kept busy 


There has been difficulty with some 


louses in filling orders promptly, various 
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The 
representative of a New England fine-tool 
behind 


causes contributing to this condition 
says he is a month 
It takes that length of time 
from 


manufacturer 
in his orders. 
for freight to come through 
England, on account of the freight 


now 
New 
congestion at various centers. The repre 


sentative of another large maker of ma 


complains because he 


to the office at 7.30 


chinists’ supplies 


must now get down 


the 
three years ago 9.30 seemed satisfactory 


o'clock in morning, whereas two or 


from a business standpoint. He even has 
to go to the office on Sunday sometimes. 
The representative of another large East 
ern manufacturer says he cannot obtain 
goods fast enough from the factory. In 
had 


amounting to $7,000 or $8,000, simply be 


two days last week he cancellations 


cause he could not furnish the goods when 


due. The above are typical statements of 
the present conditions, though in a few 
lines there is reported only a moderate 
trade. Some of the screw men say busi 


be, 
though here the unsatisfactory conditions 
Some of 


ness is not quite what it ought to 
are attributed to competition 
the belting people also note a little letting 
the But the belief that 


these are exceptional instances seems war 


up in demand. 


ranted by their marked minority in num 


ber 
There is nothing in the present state of 
foreshadow other conditions 


trade to any 


than those existing. The month closes as 
But it is noticeable 


that inquiries do not develop into orders 


actively as it began. 


quite so readily and moreover that orders 


are not for quite so large amounts as 


And the 


cancellations of orders is alluded to above, 


formerly representative, whose 


notes that his salesmen say customers are 
a little “leery” about buying far ahead 
It is purely a sentimental attitude, fostered 


by a possibility of some interruptions to 


shop activities this spring Possibly the 


activity for shop construction furnishings 


may not be so keen as for material con 


sumed and tools used in shop operations, 


but there is question even about this. 


There is a diversity of reports, an absence 
of complete uniformity, but looking at the 


trade as a whole it 1s one of extremely 


large volume. Perhaps as a rule prompt 


shipments can be obtained, but there are 
important and numerous exceptions 


Quotations. 
New York, Monday, March 2 

New York prices for Northern and 
Southern irons for the first half of 1903 
are as follows: 

Northern: 
No. 1 X .$23 25 @$24 75 
No. 2 X 22 00 (@) 22 75 
No. 2 plain 21 00 @ 21 75 


foundry. . 23 25 @ 23 50 


‘oundry . 21 50 W@W 22 


N I 
No. 2 Foundry 22 25 (@ 22 50 
N I 
N | 


20 50 fa 21 50 
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Bar Iron—Base sizes—Refined brands, 
mill 
load 


2.15 @ 2.30¢c. 


price on dock, 1.95¢. upward in car 


lots. Smaller quantities from store, 


Too! Steel—Base sizes—Good standard 
quality, 7c.; extra grades, loc. and up 
ward, 

Machinery Steel Base sizes From 
store, 2.10 (@ 2.25C 

Cold Rolled Stee! Shafting—2.90c. from 


tore for base Sizes. 


Copper—Lake Superior ingot, 1358 @ 
137gc.; electrolytic, 1354 @ 137sc.; cast 
ing, 1342 @ 13%4¢. 

Pig Tin—In 5- and 10-ton lots, f. o. b 
New York, 3014 @ 30%c. F 

Pig Lead—4.10 @ 4.12!2c., in 50-ton 
lots 

Spelter 5.00 (a 5.10C. 

\ntimony—Cookson’s, & a 87%«Cc.; 
Hallett’s, 744 @ 7%c.; other brands, 634 


a Cc 


/ 

Lard Oil—Prime City, 84 @ 87c., ac 
cording to brand and quantity, nging 
fron: one barrel up to large lots 

. 
Miscellaneous Wants. 

tdrertisements will be inserted under this 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week's issue 


insiwers addressed to our care will be foi 
warded. 

Gears. See corner, page 118 
See the page 111. 
Caliper cat. free. E.G. Smith, Columbia, Pa 
Punches & dies. Wal.M.Wks.,Waltham,Mass 


atterns.—-Cincinnati Pat. Wks., Cincin., O 


Grant. upper 


Lowe test indicator, 


Stamping Dies. Emmons Collins, Chicago 

Dies and Diemaking, 100 pages $1.00, post 
paid. J. L. Lueas, Bridgeport, Conn 

Will buy or pay royalty for good patented 
machine or tool. tox 2S2, AMER. MACH, 

Wanted—Good second-hand index head 


Address “Spiral,” AMI MACHINIST. 
Working drawings for special machinery 
M. Mayer, M. E., Monadnock, ¢ 

Light and fine mach’'y 
elec. work specialty. E.O 


care 


(7e0, nicaLyo. 


to order; models and 
Chase, Newark, N. J 


First-class working drawings executed 


Moderate price. P. O. Box 341, Reading, Pa 
Draftsmen, employers, for help and_ posi 
tions apply, free, Technical Directory, 741 
Unity, Chicago. 
Reliance’ Gasoline Motor, S30 :. Boer 
For carriages or boats; circular free A. Mi 
Harg, 18 Cortlandt St., New York 


Wanted —Competent managers, superinten 


dents and foremen. James Brady, Room J, 
20th Floor, 220 Broadway, New York 

Wanted—Heavy and light machine work, 
also machinery to build on order; low rates; 
quick service Krom Machine Works, 10 
Iissex st... Jersey City, N. J 


Wanted—-Short contributions by practical 


power plant engineers for a publication for 
steam engineers: illustrated when possible 
‘echnical Publishing Co., Burns Bldg., De 
troit, Mich. 

Advice, information or expert opinion on 


all matters relating to die-making. sheet 


metal working, toolmaking and interchange 
able manufacturing Fees moderate Jos 
eph ‘ Station <A, 


Woodworth, I. M. E., 
Brooklyn, N # 


Complete machine plant, specially adapted 
for automobile work, is open for contract 
work of any kind, either in automobile line 
or any machine construction; plant is com 


plete in every detail and can work 50 to 100 
men on outside work. Address Box 34, 
Westtield, Mass 

The Keystone Law & Patent Co., 524 Betz 
Bldg., Philadelphia, which is the only bonded 
patent agency in the world, offer to make a 
guaranteed search of the Patent Office Ree 


free of charge 
who 


ords (not merely 
to readers of the 


their opinion) 
AMERICAN MACHINIST 
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will send a sketch model or description of 
their invention They will also give a certifi 
eate of patentability which will be of great 
assistanee to an inventor in raising capital. 


Wants. 


Situation and Help Advertisements only in 


serted under this head. Rate 25 cents a line 
for each insertion thout six words make a 
line. No advertisements under two lines ac 


and no advertisements abbreviated 


( epted, 


The cash and copy should be sent to reach 
us not late) than Saturday morning fo 
the ensuing week's issue. {nsiwers addressed 
to our care will be forwarded ipplicants 
may specify names to u hich their replies are 


will not be 
will he de 


not to he 
returned. If 


forwarded; but re plic s 
not forwarded they 


stroved without notice Original letters of 
recommendation or other papers of value 
should not be enclosed to unknoiwn corres 
pondents. State mentioned indicates present 


advertiser. 


address of 


Situations Wanted. 


CANADA, 

Mechanical draftsman experienced in shop 
and office on engines, wood and pumps 
desires position along above line or iron tools 
Box 2S, AMERICAN MACHINIS1 


tools 


CONNECTICUT 


education, 
opera 


linguist, technical 
experience, designing 


Young 


7 years 


man, 
varied 


tion: grinding machinery specialty ; position, 
designer, assistant superintendent or sales 
man Box 585, AMERICAN MACHINIST. 


Mechanical engineer, graduate, broad and 
experience ; expert on manufactur 
ing methods, and an able designer and inventor 
of high-class automatic machinery desires en 
gagement, permanent or temporary ; $300 per 
month, Box 16, AMERICAN MACHINIST. 


successful 





ILLINOIS 

Position as foreman: experienced on Cor 
engines, pumps and heavy machinery 

references. “Economic,” care Am. M. 
thoroughly practical 
and familiar with the best systems of man 
agement in factories consisting of machine 
foundries, blacksmith and wood-work 
ing departments; long and experi 
ence in the management of help: salary ot 
ommission, or both Address Box 3, Am. M 


liss 
best of 


As factory manager: 


shops, 


suceessful 


MASSAC 


IUSETTS 


Wanted 


man of iron 


Position, 


foundry 


superintendent or fore 
experienced, steam en 


gine, general machinery castings, estimating, 
soliciting Address Box 604, Ami Macu 
NEW 1} SI 

\ tirst-class, all-around machinist and tool 
maker careful and accurate workman Ad 
dress Box 29, AMERICAN MACHINIS 

Position as foreman patternmaker con 
versant every branch of trade: S vears last 
position “Competent.” care AMER. Macu 


2 
f and executive 
general office 
and ma 
position Ad 
MACHINIS1 


\ young man of experience 
who is familiar with 


svstem of tactories 





so cost 





shop, desires to secure a 


dress Capable,” care AM! 


N W YORK 
Machine de 


Box ¢ 


‘t 
etc 


Wants position Ad 
MACHINIS1 


signer, 


AMERICAN 





dress 


draftsman 
Box 27, Am 


First-« mechanical 
sition in Philadelphia 

I p-to-dat 
Tor engagement references 
Coenties Slip, N.Y 

Mechanical dr 


tass 


Wants po 
Macu 

foreman is open 
Harry Clark, 31 





e machine-shop 





aftsman, practical-technical 


good references tools and engines tox OOO, 
AMERICAN MACHINIST? 
A man of energy and business ability, a 


mechanical engineer, wishes to 
good manufacturing house in New 
9, AMERICAN MACHINIS1 

Technical ‘aduate with 5 


Draughtsman 
* shop and 2 years’ drawing-room ex 
perience d position as detailer Px = 


AMERICAN MACHINIST 


represent a 
York tOX 








years 
sires 
care 

General foreman of manufacturing, 
mental or toolroom, executive 
now engaged), will consider 
Box 1, AMERICAN MACHINIS1 


As superintendent, by 


exper 
ability (am 
opening 


good 





young man about 30 


a cost reducer, a capable manager and or 
ganizer, and a creditable record as to ability 
tox 21, AMERICAN MACHINIS1 
Wanted—Position as foreman with reliable 
concern Varied experience: can handle help 
profitably and is a thorough mechani Ad 


“O. KK.’ AMERICAN MACHINIST 


dress 


Cost clerk, presently employed by large 
manufacturing concern, woud like to make 
change: up to date cost, premium and time 





systems Box 7, A MACHINIS! 


MERTIOCAN 


AMERICAN MACHINIST 


Designer high-grade machines 10 years 
experience ; inventive ability technical grad 
uate: practical, with shop knowledge New 
York or Eastern location Box 2, AM. M 

General foreman— Kesponsible man, up-to 
date mechanic, with extensive experience in 
high-class automatic and interchangeable ma 





chinery, is Box 26 
AMERICAN 


Expert 


open for 
MAcCHINIS' 


engagement 


engineer, six years’ experience de 


signing and building gasoline automobiles in 
Europe: can duplicate any foreign machine 
is desirous of connecting with a tirm entering 
this business tox 11, AMER, Maci 

As superintendent by one now holding sim 


ilar position of suop manufacturing high-class 
interchangeable machinery my for 
wishing to make a change are the Ad 


reasons 


best 








dress Box 14, AMERICAN MACHINIST 

Chief draftsman and designer wishes to 
change 10 years’ experience in design and 
construction of light and heavy machinery 
capable of devising shop and drafting-room 


system to suit requirements. Box 502, A. M 
OHIO 
Young man who has completed mechanical 


Correspon 
apprentice 
30, AM. M 


drawing course in International 
School situation as 
will go anywhere. Box 


ence desires 


or tracer 
PENNSYLVANTA, 


foreman desires 
AMER. Macu 


toolroom 


Box 4, 


Machine 
change: references 

A sup?-rintendent of good executive ability, 
steady, reliable and competent, wants posi 
tion: locality no objection Address Box 587, 
AMERICAN MACHINIS' 


shop or 


Wanted—VTlace in engineering office 7 
years’ American and foreign experience, pat 
ternmaking, machinist and drafting, also 
mathematician. Box 10, AMER, MACHINIS’ 

Position as superintendent or manager of 
works, oy an active, alert and experienced 
man of excelleat record as engineer, salesman 








and manager: would take part of salary in 
stock of small company, and will put in one 
or two fine, money-making specialties now 
patenting. Address Box 18, AMER. Macn 
Help Wanted. 
CANADA 

Wanted—25 lathe hands for light 
changeable work no other experience 
sary modern factory and tools Lox 
AMERICAN MACHINIS 

Foreman Wanted Foreman for blacksmith 
and forging department of plow factory: o1 
capable of producing first-class work a ' 
how eost desired state age, experienc nd 








salary wanted, Box 20, Amer. MAcCHIINIS' 
Wanted A young man capable of taking 
charge of a smal brids structural shop 
eapacity about 400° tons a month 1 good 
position for a capable man Apply, givine 
age, experience and salary expected, to Room 
1. Street Railway Chambers, Montrea n 
nda 
‘ NNI rie 
Wanted Assistant engineet! 
ro: modern high-pressure ste 
wv understands the running and 
oss-compound engines and A. ¢ 
rel gonerators 1 sober and industriou 
mon can have steady employmen give ag 
experi nee refe neces and wages expected 
nl how soon you can com Box 5, Am. M 
INOS 
We ' Competent foreman for sheet 
metal « rtment of large manufacturing 
plant work varies widely in character, and 
applicant must be capable of handling new 





propositions suecessfully and economically 
from blueprints Address, with full particu 
lars of experience, references, et« tox GO 
AMERICAN MACHINIST 
MASSACITUSETTS 
Wanted—In Worcester, Mass., machine 


elec 


draftsman with light 
trical machinery 
salary expected 


Wanted \ 


some experience in 
state 


Address Tx Aw \l 
experienced in de 





macninist 


signing and working on German overstitch 
sewing machines for the glove and hosiery 
trad Address “United,” care Am. Macu 


Machinists wanted first-class, all-around 
macuinists: state age, experience, references 
and wages expected Leland & Fauleonet 
Mfg. Co., Detroit, Mich 

Wanted—Two or three good general ma 
chinists these having had some experien 





on gas engine or ordinary tool work = pre 
ferred: permanent position with good = pre 
pects to 1 parties Address, with full 
particulars to qualifications and wages ex 
pected, “Michigan,” care AMER. MACHINIST 























NEW AMI 
Wanted Experienced d st 
grade machine oO work lerstanding 
patternmaking and und Ww fe ed 
give full partichlars regarding ag expel 

ence and wages Box 25, Ay M 
NEW 

Wanted —First-class ma s \ 
heal Philadelphia steady Ww i g d 
pas The Reeves Engine ¢ l x. 2 

Wanted Lathe and plane l Is nig 
work on heavy mise rhe \\ good 
wages to good men Apply » The Pond Ma 
chine ‘Tool Company, VPlaintield, N. J 

Wanted—-Superintenden \ 
ing company employing sixty met \ nity 
New York; applicant mus iy s efe 
ences as to character and a \ ! s " 
capable of reducing costs, hane ig mel 
best advantage and ne « respon 
sibilitv for manufacture of proc espon 
sible position and good prospects righ 
party Box 580, AMERICAN MA : 

NEW yo ‘ 

Lathe hand wanted young vu a 
state wages Address NX. OY. Z i Au. M 

Wanted First-class me nmakers 
none but experienced men need ) Lox 
25. AMERICAN MACHIN 

Wanted Genera ! n " 
with lathe and vise worl teads righ 
men Rox 12, AMI CAN MA 

Wanted Capable mechanica ! ! 
with experience on gas engines ole ed 
location Brooklyn, N.Y Add Bax ’ 
AMERICAN MACHINIS 

Wanted lirst-clas tooln rile 
stands taps and dies state vy cperien 
married or single and wage eX i Iban 
13. AMERICAN MACHIINIS 

ty steam pump works i (sreate New 
York, shop erecting foreman, exy need in 
erecting and testing in shop and outsid Ad 
dress Box 15, AMERICAN MACHINI 

Wanted — Machinis a tirs is and 
die maker: state salary, where i emploved 
and length of time in last pos n Address 
Q. FE. DD. Box 589, AMERICAN MAcCHINIS 

Wanted Several first-class mechanica 
draftsmen by large company ited = in 
Greater New York nd b ding s n ind 
hyvdrauiuc machinery Address iting age 
salary and experience Rox ooo \ Maci 

Wanted A 1 class n ike 
charge f construction w | nna gas engine 
factory must be capal of hane ng mer nd 
turning out wor tor thre ‘ vivat i etl 
manent place I rig mat s XxX) het 
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American Turret Lathe Mfg. Co., 


hands. 
Warren, 


We are constantly increasing the scope of 
our work, and invite application for posi 
tions from first-class patternmakers, molders 
and machinists: we always have vacancies. 


Address The Westinghouse Machine Company, 
Kast Pittsburgh, Pa 

We have now completed a modern, up-to 
date foundry and machine shop, and equipped 
same with the latest and most improved ma 
chinery that could be purchased, and are 
wanting patternmakers, molders and machin 
and invite applications for these posi 
tions Apply or address to Kenney & Co., 
Scottdale, Pa 

Machine shop foreman; shop with modern 
equipment employing from 40 to 50 men, 
working on engines and general repairs ; must 
be abreast of the times, a thorough systema 
tizer: competent to take general charge of 
mechanical department and to produce work 
at minimum cost; prefer man under 40 years 
f age, and one who has had engine shop ex 
perience; none but up-to-date and strictly 
sober need apply. Address “York,” care 
AMERICAN MACHINIST 


ists, 


SWEDEN 


Wanted— Swedish American superintendent 





‘Alphabetical index to Advertise 


AMERICAN MACHINIST 


for machine shop in Sweden, employing about 
100 men; good position for the right man; 
state age, experience, compensation expected 


and references. Box 590, AMER. MACHINIST. 
WEST OF MISSISSIPPI. 
Wanted—tFirst-class mechanical draftsman, 


acquainted with work about steel works. Ad 
dress H. H. A., care AMERICAN MACHINIST. 
Wanted—-In drafting room on engine work, 
two good men of mechanical education; one 
with experience as assistant to chief; one 
for general engineering work, tracing, etc. 
The Murray Iron Wks. Co., Burlington, Lowa. 


WISCONSIN. 


Wanted—Competent machine and bench 
hands. The Kempsmith Mfg. Co., Milwau 
kee, Wis. 

Wanted—Machinists and locksmiths, for 
building and assembling automobile parts: 
those desirous of meriting advancement are 


Address Thomas B. Jeffery & Co., 
Automobile Works, Kenosha. 

Wanted—Several good mechanical drafts 
men: work covers railroad cranes, large and 
small dredges, steam shovels, piledrivers, ete. ; 
good openings for good men; write, stating 


preferred. 
Rambler 











March 5, 1903. 
age, experience and salary required. Address 
The Bucyrus Company, South Milwaukee, 
Wis. 

Wanted—First-class blacksmith foreman in 
shops employing 300 men, to look after lathe 
and planer tools, dies, reamers, ete.: must 
be a first-class man, thoroughly up to date 
and a hustler; shop is fitted with the best 
equipment; only sober, steady, industrious. 
married man need apply; state wages ex 
pected. Box 8, AMERICAN MACHINIST. 

Wanted—-First-class blacksmith who _ is 
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turing work; one who is thoroughly 
hardening 
also 
line 


with 
tools, 


general 
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AMERICAN MACHINIST. 
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A man who is experienced in the 
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of turret lathes (not screw ma 
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and operators of same; must be 

sober, steady and industrious; married pre 
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Warner & Swasey Co., Cleveland, 
Ohio 


Windsor Mach. Co., 


(hueks, Drill 
Almond, T. —., 
brown & Co., R 
(conn 
Cleveland 
land, © 
Cushman Chuck Co., 
rasse & Co., Peter A., 


Windsor, Vt. 


Brooklyn, a 
II., New Haven, 
Twist Drill Co., Cleve 
Hartford, Ct. 
New York. 


(,oodell-Pratt Co., (sreentield, 
MIass 
The Kk. Horton & Sons Co., Wind 


sor Locks, Conn 
Modern Tool Co., Erie, Pa. 
Morse Twist Drill & Meh. Co., 
New Bedford, Mass. 
’ratt Chuek Co., Frankfort, N. Y. 
Standard Tool Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming 
ton, Del 
Whitney Mfg. Co., Hartford, Ct 
Whiton Mach. Co., DD. Ek., New 


London, Conn 


Chucks, Lathe 


Cushman Chuck Co., Ilartford, Ct. 

Hloggson & Pettis Mfg. Co., New 
Ilaven, Conn 

The bk. Tlorton & Son Co., Wind 


sor Locks, Conn 

Pratt & Whitney Co., Hartford, 
Conn 

Skinner Chuck Co., New Britain, 
Conn, 

Westcott Chuck Co., Oneida, N. x. 

Whitton Mach. Co., TD. E., New 
London, Conn 

Chucks, Seroll 

Whiton Mach. Co., 1). E., New 
London, Conn. 


Chucks, Split 


Faneuil Watch Tool Co., Boston, 
Mass 
Ilardinge Bros., Chicago, Il 


Watchman's 
Nanz & t'o., New York. 
Friction 


Caldwell, Son & Co., H. W., 
eago, Ill. 


Clocks, 


(Clutches, 
Chi 


Faneuil Watch Tool Co., Boston, 
Mass 

Jacobson tach. Mfg. Co., War 
ren, Da 
w Ilaven Mfg. Co., New Haven, 
Conn 

Qesterlein Mach. Co., Cinein., O. 


Patterson, Gottfried & 
Ltd., New York 

Vratt & Whitney Co., 
(Conn 


Ilunter, 


Ilartford, 


Air 
Mach Co., 


Compressors, 


Bianchard Boston, 


Mass. 
{ hicago Pool 


Pneumatic Co., Chi- 


cago, Ill 

Christensen, N A., Milwaukee, 
Wis 

Curtis & Co. Mfg. Co., St. Louis, 
Mo 

Gray-Blaisdell Co., Bradford, Pa. 

Ilerron & Bury Mfg. Co., Erie, Pa. 

Ingersoll-Sergeant Drill Co., New 
York 

Jacobson Mach Mfg. Co., War 
ren, Pa, 

IKnell Air Brake Mfg. Co., Battle 


Creek, Mich. 
Rand Drill co., New 
Connecting Rods 
Amer Mehry « 

York 
Consulting Engineer 
Hugh L., Waterbury, 


York. 


Export Co., New 


Phompson, 
Conn 
Coping Machines 
long & 
Ohio 


Allstatter Co., Hamilton, 


| 


AMERICAN 


Correspondence Schools 


See Schools, Correspondene 


| 
| Cost Keeping ‘System 








| Standard Tool Co., 


Time Keeping & Cost 


Gantam, Conn. 


Industrial 
System, 
Printing 


Counting and 


Wheels 
Mfg. Co., 


Franklin Syracuse, N. Y. 


Counterbores 


Kendrick & Davis. Lebanon, N. HH. 
Slocomb Co., J. T., Provi., R. I 


Counters, Machinery 


Veeder Mfg. Co., Hartford, Conn. 


Countershafts 
uilders’ Iron 
National Machine 
cinnati, O. 
ower & Speed 
Co., Kalamazoo, 
Pratt & Whitney 
Conn. 
Reeves Pulley Co., 
Wilmarth 
Rapids, 


Fdry., Provi., R. I 
Tool Co., Cin 


Regulator & Mfg 
Mich. 
Co., Hartford, 
Columbus, Ind 
& Morman Co., Grand 
Mich. 


Couplings, Shaft 


Caldwell & Son Co., Il W.. Chi 


cago, 
Cresson Co., Geo 


V.. Philadel., Pa. 
op 


Davis Mach. Co., W Roches 
ter, N. Y. 

Patterson, Gottfried & Hunter, 
Lid., New York. 

Stuart, R. J., New Hamburg. N. Y 


Vandegrift Coupling Co., Evans 


ville, Ind. 
Cranes 


Brown Hoisting Mach. Co.. N.Y 


City. 

Case Mfg. Co., Columbus, © 

Chambersburg Engr. Co.,. Cham 
bersvurg, Pa 

Cleveland Crane & Car Co., Cleve 
land, ©. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 


Franklin Portable Hoist 
Co., Franklin, Pa 

Maris Bros., Philadelphia, Pa 

Niles-Bemeni-Pond Co., New York. 

Northern Engineering Works, De 
troit, Mich. 

Obermayer Co., S., Cincinnati, O 

Pawling & Harnischfeger, Milwau 


Crane «& 


kee, Wis. 
Sellers & Co., Wm., Philadel., Pa 
Whiting Foundry Equipment Co., 


Ilarvey, Ill 

Crank Pin Turning Machine 

Underwood & Co., Hl. B., Phila 
delIphia, Da 

Crucibles 

Dixon Crucible Co., Jos. Jersey 
City, N 


Obermayer Co., S., Cincinnati, O 


Cupolas, and Ladles, Foun- 
dry 

Byram & Co., Detroit, Mich 

Northern Engr. Works, Detroit, 


Mich. 
Obermayer Co., S., Cincinnati, O 
Paxson Co., J. W., Vhiladel., Pa 


Whiting Foundry Equip. Co., Har 
vey, 

Cutters, Milling 

Becker- Brainard Milling Mach. 
Co., Hyde Park, Mass 

Brown & Sharpe Mfg. Co., Provi 
dence, t 4 

Cleveland Twist Drill Co., Cleve 
land, ©. 

Gay & Ward, Athol, Mass. 

Ingersoll Milling Mach. Co., Rock 
ford, Ill 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 


Rogers, John M.. Boat, Gage «& 
Drill Works, Gloucester City, 
i. a 

Cleveland, O 

Cutting-off Machines 


Miles & Co., New 
Mfg. Co., 


York 
Edwards 


Bement, 
Bignall-Keeler 
ville, Tl] 
Brown & Sharpe Mfg. Co., 

dence, R 
Davis Mach. Co.. W. TP... 
ter. N. Y. 
Ilurlbut-Rogers Mach. Co., 
Sudbury, Mass 


Provi 
Roches, 


South 


Newton Mach. ‘Tool Wks., Vhila 
deIphia, Pa 

Niles Tool Works Co., New York. 

Nutter Barnes & Co., Boston, 
Mass 


Pond Mach. Tool Co., New York 
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Cutting-off Tools 

Armstrong Tool o., 
eago, Il. 

Jaques-Bush Mfg. Co., Prov., R. I. 

Pratt & Wnaitney Co., Hartford, 
Conn 

Western 


Bros. Chi 


Mfg. Co., Springfield, O. 


Cyclometers 


Veeder Mfg. Co., Hartford, Conn. 
Diamond Tools 
Dickinson, Thos. L., New York 


Dies, Sheet Metal 
Bliss Co., EB. W., Brooklyn, N. Y 
Hay-Budden Mfg. Co., Brooklyn, 


Boston, 


Mach Co., So. 
Co., Torris, Chicago, 


Perkins 
Wold & 
Dies, Threading, Opening 


Errington, F. A., New York. 
Geometric Drill Co., New Haven, 


Conn. 
Jones & Lamson Mch. Co., 
field, Vt. 
Maines Mach. 
Modern Tool 


Spring 
C'o., Pa. 
i s 


Philadel., 
Erie, Pa. 
Hartford, 


Pratt & Whitney Co., 
Conn 
Dowel Pins 


Obermayer Co., S., Cincinnati, O 

Winkley Co., Hartford, Conn. 

Drafting Machines 

Universal Drafting Machine Co., 
Cleveland, O. 

Attachment 

Minn. 


Drawing Board 


Grime, John, Minneapolis, 
Drawing Boards and Tables 


Alexander Mfg. Co., J. G., Grand 
Rapids, Mich 
Zacharias, FE. M., 

Drawing Instruments 
Keuffel & Esser Co., New York 


Drilling Machines, Bench 


Brooklyn, N. ¥ 


Barnes Co., W. FE. & John, Rock 
ford, Ill. 
Pratt & Whitney Co., Hartford, 


Conn 


Drilling Machines, Boiler 


Paush Meh. Tool Co., Springtield, 


Mass. 


Bickford Drill & Tool Co., Cin 
cinnati, O 

Bement, Miles & Co.. New York 

Dallett & Co.. Thos. HL., Vhila., Pa 

Niles Tool Works Co., New York 

Pond Mach. Tool Co.. New York 

Prentice Bros Co., Worcester, 
Mass 


Drilling Machines, Multiple 


Spindle 


Baker Bros., Toledo, O 

Rarnes Co., B. F.. Roekford, Il! 
tarnes Co., W. bk. & John, Roc 
ford, Il 


Worcester, 


Tool Co., 


Mass 
Springtield, 


Barr, HH. G., 
saush Mech 
Mass 


Rement, Miles & Co.. New York 
tickford Drili & Tool Co., Cinein 
nati, ©. 

Dallett & Co., Thos. H., Phila., Pa 


Co., New 
Mach 


York 
Co., Hartford, 


Fairbanks 
Fenn-Sadler 
Conn, 


Garvin Mach. Co... New York 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa 

McCabe, J. . New York 

Marshall & Hluschart Mehry. Co., 
Chicago, Lil 

Newton Machine Tool Works, 
Philadelphia, Va 

Niles Tool Works Co., New York 


gros ew. Worcester, 


Prentice 
Mass. 


Prentiss Tool & Supply Co., New 
York 

Woodward & Rogers Co., Hart 
ford, Conn. 

Drilling Machines, Phneu- 

matic 

Chicago Pneumatic Tool Co., Chi 
eago, Il 

Cleveland Pneu. Tool Co., Cleve 
land, Ohio. 

Phila. Pneumatic Tool Co., Vhila 
delphia, Pa 

Q & C Co., Chicago, Ill 

Rand Drill Co., New York 

Standard Ry Equip. Co. St 
Louis, Mo. 


Drilling Machines, Portable 
Dallett & Co., Thos. H., Phila., Pa 
Hisey-Wolf Mech. Co., Cincin., O 
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Drilling Machines, Radial 

American Tool Wks. Co., Cin., O. 
Saush Mch. Tool Co., Springtield, 
Mass. 


Bement, Miles & Co... New York 

Bickford Drill & Tool Co., Cin 
cinnati, Ohio 

Cleveland Punch & Shear Works 
Co., Cleveland, © 

Dreses Mach. Tool Co., Cincin., O 

Fairbanks Co., New York 

Fosdick Mach. Tool Co., Cinein., O 

Gang Co., W. E., Cincinnati, O 


Harrington, Son « o.. Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., 
McCabe, J. J.. New 
Marshall & Huschart 
Chicago, Ill 


Boston, Mass 


York 
Mehry. Co.., 


Mueller Mach. Tool Co., Cincin., O 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York 


Prentice Bros. Co., Worcester, 
Mass 

Prentiss Tool & Supply Co., New 
York. 


Cleveland, O 
oO. 


Reade Mchry. Co., 
Roos & Mill, Cincinnatl, 


Drilling Machines, Turret 


Niles Tool Works Co., New York 

Quint, A. D., Hartford, Conn 

Vanderbeek Tool Works, Hart 
ford, Conn. 

Drilling Machines, Upright 

American Tool Wks. Co., Cin., O 

Baker Bros., Toledo, ©. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock 
ford, Ill 

Barr, H. G., Worcester, Mass. 

Jement, Miles & Co., New York 


Brown & Zortman Mehry. Co., 
Pittsburg, Va. 

Cincinnati Mach. Tool Co., 

Davis Mach. Co., W. I... 


Roches 


ter, N ‘ 

Dwight Slate Mech. Co., Hartford 
Conn. 

Fairbanks Co... New York 

Fosdick Mach. Tool Co., Cincin 
nati, O. 


Newark, N. J 
Co.. Edwin 


Eberhardt, 
Harrington & Son 
Philadelphia, Da 
Hill, Clarke & Co., Boston, Mass 
Hoefer Mtg Freeport, Ill 
Knecht Bros. Co.. Cincinnati, © 
Le Blond Mach. Tool Co., R. k., 
Cincinnati, © 
McCabe, J. J.. New 
Marshall & Huschart 
Chicago, Il 
Murray Mfg. Co., Ri 
ley, S. : \ 
Niles Tool Works Co., 


Gould & 


Co... 


York 
Mehry. Co., 


hmond Val 


New York. 

New Haven Mfg. Co., New Haven 
Conn 

Power & Speed Regulator & Mfg 
Co., Kalamazoo, Mich 

Pratt & Whitney Co Ilartford 
Conn 

Prentice Bros. Co Worcester. 
Mass 

Prentiss Tool & Supply Co., New 
York 

Reed Co., Francis Worcester, 
Mass 

Sibley & Ware, South Bend, Ind 

Washburn Shops, Worcester 
Mass 

Woodward & Rogers Co Hart 


ford, Conn 
Drills, Center 


Pratt & Whitney Co., Hartford, 


Conn - 
Slocomb Co.. J T.. Providence 
R. 
Drills, Rail 
Bement, Miles & Co., New York 
Niles Tool Works Co... New York 


Drills, Ratchet 

Parker Co., Chas., 

Pratt & Whitney Co., 
Conn. 


Meriden, Ct 
Hartford, 


Dust Collectors 
Allington & Curtis Mfg. Co., Sag 
inaw, Mich 


Dynamos 


Akron Elee. Mfg. Co.. Akron, O 

( & C Electric Co., New York 

Christensen Engineering Co., Mil 
waukee, Wis 

Commercial Electric Co., Indian 
apolis, Ind 

Crocker-Wheeler Electric Co., Am 


pere, 2 d 
Eck Dynamo & Motor Co., Belle 
ville, N. J 
General Elec. Co., 
Jantz & Leist Elec. 


New York 
Co., Cincin., O 
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Continued 
Appliance Co., 
"is. 


Dynamos 
Mechanical 

waukee, W 
Milwaukee Klee. Co., 


Is 


Mil 
Milwaukee, 


Northern Elee. Mfg. Co., Madison, 
Wis. 

Robbins & Myers Co., 
Ohio 

Sprague Elec. Co., New York 

Storey Motor & Electric Co., 
rison, N. J 

Triumph Elec. Co., Cincinnati, O 

Western Electric Co., Chicago, Ill 

Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa. 

Electrical Supplies 

Akron Elec. Mfg. Co., 

Commercial Electric 
apolis, Ind 

General Elec. Co 

Milwaukee Ele« 
Wis 

Storey Motor 
rison, N. J 

Triumph Eleetric Co., 

Western Electric Co., 

Westinghouse Ele« 
Pittsburgh, Pa 


Springfield, 


Ilar- 


Akron, O 
Co., Indian 


New York. 
o.. Milwaukee, 


& Elect Har 
Cincin., O. 
Chicago, Ill 
& Mfg Co., 


Klevators 
Albro-Clen levator Co., 


1 Phila 
delIphia, Pa 


Curtis & Co. Mfg. Co., St. Louis, 
Mo 

lioward Iron Wks., Buffalo, N. Y 

Morse, Wisiams & Co., VPhila., Pa 

Emery Wheels 

See Grinding Wheels 

Emery Wheel Dresser 

Dickinson, Thos. L., New York 

Enamel Machinery 

Feiton, Sibley & Co., Phila., Pa 

I S. Gut Percha Paint Co., 
Providence, R. I 

Einelosures, Tool-room 

Merritt & ¢ Philadelphia, Va 

iingines, Automobile 

Gilds Motor Works, Lansing, Mich 


Lngines, Gas and Gasoline 


oper M i. Co., Saltsburg, Pa 
Kivria Engin «"s Kilyria, O 
Koos Gas Et ( _ Spring d, O 
Itamil M Wks Ilamilton 
Canada 
Mietz, Augus New York 
National Engine Co Rockford 
aT 
New England Gas Icngine Co., 
Boston, Mass 
New EF Iron Wks., Dayton, O 
(lds Motor Wks., Lansing, Mich 
Regal Gasoline Ingine Co., Cold 
tel Mich 
Stover Engine Works, Freeport, 


Il 


Struthers-Wells Co., Warren, Pa 


Lingines, Steam 
Amer. Blower ¢ 

Puffalo Forge Co., 
Chandler «& layvlor 


Detroit, Mich 
tuffalo, N. ¥ 
Co., Indian 


apolis, Ind 
Frick Co... Waynesboro, Pa 
Rand Drill Co... New York 
Struthers-Wells Co., Warren, Pa 
Iixnhaust Fans 


Detroit, Mich 
Buffalo, N. ¥ 


Blower Co., 
Forge Co 


Viner 
luffalo 
Fans, kleetric 
leetrie Co., New York 

( . Madison, 


(ieneral 


Co., New York 
( hicago, I 


Mre ( 





Feed Water 
Purifier 


Heater and 
Ilawlevy Down 
Chicago, Ill 
Files and Rasps 
Barnett Co & H., Phila., 
Frasse & Co., Peter A., New York 
Ilammacher, Schlemmer & Co., 
New York 
Nicholson File Co., 
Patterson (rottfried 
Ltd., New York 
Filing Machines 
Mach. Co., 


R. I 
Iiunter, 


Provi., 
« 


Cochrane-Bly Roches 
ter, 
Kinsey-Burt 
Filler, 
I S. Gutta 
Providence, 


Mfg. Co., 
Iron 


New York. 


Percha 
m= «. 


Draft Furnace Co., 


Paint Co., 


| Fillers, Oil Can 
The Winkley Co., 


Steam 


Hartford, Conn 


Fittings, 
Crane Co. Chicago, 
| Crosby Steam Gage 
| Boston, Mass 
| Jenkins tros., New 
Lunkenheimer Co., 
Walworth Mfg. Co., 
Flexible Shafts 
Chicago Flexible 
cago, Ill 
Stow Mfg. Co., 


Il) 

& Valve Co., 
York 
Cincinnati, O 
Boston, Mass 


| Shaft Co., Chi 


Binghamton 
Forges 
Ruffalo 
Patterson, 
Lid., New 
Forgings, Drop 


Billings & Spencer Co., 


Buffalo, N. ¥ 
llunter 


Forge Co., 
Gottfried «& 
York 





Ilartford 


(conn 
Wrymen «& Gordon, Worcester, 
Mass 


Forgings, Hydraulic 

Wyman « Worcester, 
Mass 

Forgings, Steel 

Ilav-Budden Mfg. Co i 


»~o 


Gordon, 


POKIVT 


Westmoreland Steel Co.,  VPitts 
burg, Da 
Wyman & Gordon, We s 
Mass 
| Foundry Furnishings 
i Pyviam & Co Detroit Ml 
Ob rijayer Co sS.. Cincinnat a) 
l’axson Co., J. W Philadel Pa 
Smith Fdry Supply Co, J.D 
Cleveland, © 
WV ng Foundry Equip ¢ Ila 
ey Ill 
rurnanees, Coal and Oil 
bu » Forg Ruffalo, N. \ 
I: ev Down Draft Furnace Co 
‘ eo 1] 
Jacobson Mach Mi ( \ 
l 1 1 
‘> ‘ ll ve { a ‘ I nt ‘) 


Furnaces, Gas 


Machine Shop 
Mach Co., New B 


Furniture, 
New Brit 


“ain, ¢ 


ain 
nn 
Reeording 

Waterbury, ¢ nn 


Ganges, 
Bristol Co 
Standard 

pe Mfg. Co Provi 


Gages, 


ttrown & Shat 





Rogers, John M Boa Gage « 
Dri Works, Glo s City 

| N ] 

sawye l Miz. ¢ I hh = 

| Mas 

| Slocomb Co., J. ‘I ) Rn. 1 

| Starrett Co., L. S., Ath Mass 

Gages, Steam 

i Crosby Steam Gage & \ ‘ 

| toston, Mass 

|} Gear Cutting Machinery 

tecker-Brainard Milling Maa 
o., Hyde Park, Mass 

Bickford Drill & Tool Co., ¢ 1. 

| Brown & Sharpe Mfg. Co., P 

| , 


R. I 


Dwight Slate 


dence 


Meh. Co 


Conn 
Fellows Gear Shaper Co., S] ¥ 
field, Vt 
| Gijeason Tool Co., Rochests N.Y 
| Gould & Eberhardt, Newark, N. J 
Ilarrington & Son Co., Kdwin 


Philadelphia, Da 
Newton Meh. Tool Wks., I'l a 
Niles Tool Works Co., New Yo 
Walcott & Son, 
Mich 
Whiton 


00 


Machine Co 


London, Conn 
Gears, Cut 
Bilgram, tlugo, Vhiladelphi Ia 


a 
Roston Gear Works, Boston, Mass 


Brown & Sharpe Mfg. Co., VProvi 
dence, R. I 
Fawcus Macu. Co., Pittsburgh, Va 


crear 
Vt 

Tool Co., 
eberhardt, 
Grant Gear Works, 
Ilarrington, Son & Co., 

Philadelphia, Pa 
| Horsburgh & Scott, Cleveland, O 


Fellows Spring 
field, 
Gleason 


(rould & 


Shaper Co., 


Rochester, N.Y 
Newark, N. J 

Mass 
kdwin, 


foston. 





| 


Gears, Cut Continued 


Knell Air brake Mfg. Co., Batt 
Creek, Mich 

New Process Raw Llide Co., Syra 
cuse, N 

Nuttall Co., R. D., Pittsburgh, l’a 


Gottfried «& Huntet 


York 


Patterson, 
Lid., New 


Philadelphia Gear Works, VP) 

} delIphia, Ta 

Simonds Mfg. Co., VPittsburg I 

Walcott & Son, Geo. TD, Jacksor 
Mich 

Gears, Molded 

Caldwell & Son Co i. W C} 
cago, Ill 

Farrel Fdry. & Mach. Co \! 
sonia, Conn 

Franklin Mfg. Ce Svracus 





Greenwald Co., I. & I Cincin., © 


Gears, Rawhide 


Chicago Raw Llide Co Chicag 
1] 

Fawecus Meh, Co., Pittsburg I’ 

ltorshurgh « Seott, ¢ \ ind, © 


New Vrocess Raw Llide Co 


Nuttall Co. R 
Worm 


D., Pittsburg I’ 


(ears, 


Albro-Clem Elevator Co., Vhi 
phia, Da 
Faweus Mach, Co., Pittsburg 1’ 
Mors Williams & Co., Tl his 
Nuttall Co., RL DY, Pittsburg In 
Simonds Mfg. Co., VPitisburg 1’ 
(iraphite 
ltixon Crueil ( ar ] 
( yr N. Og 
lu iphite Co Jersey ¢ N\ ] 
«> er { s (‘iy ? ) 
Grinders, Center 
Ile 1& Son, L. S.. Barre, M 
Ilisev-We Mek Co.. Cinei a) 
Grinders, Cock 
Windsor Mase \\ \ 
Grinders, Cutter 
Aal = ¢ I) j | ) 
\ i M: ( ‘ 
Mass 
I ker- Brainard Mi \ 
‘ livde Parl M 
Brown & Sha \l ( l 
d ‘ Kk. 1 
Cincinnati Mi ne Ma ‘ 
ne i) 
Giarvin Mac ne ¢ N \ 
Norton Emery Whe ( \\ 
\Iass 
4 « Whi \ ( | 
Rivett- Dock ¢ ios \l 
Woodward & Rog ‘ li 
l mrad (conn 
Grinders, Dise 
Desly & ¢ ( . & 4 
1] 
‘ tom M: ‘ ‘; Rt " 
Wis 
Iroquois M ( New Yor! 
Ransom Mfg. to... O \\ 
Grinders, Drill 
Gorton Mach. Co ‘ Kt 
Wi 
Ileald & Son, L. S., 1 e, M 
Stonmdourd we ‘ Ve nal ’ 
\ s Ss \\V 
\ 
WV art & M ‘ ‘ 
Rapids, M 


(icrinders, Tool 


\ ‘ 
Brown & Sharpe M ( i 
dence, R. I 
liiamond Mach. ¢ 1’ Rn. I 
(iisholt Mac ‘ Madison, W 
Iroquois Mac to. New ¥ 
Landis Too Oo, W 1eS I 
Modern Tool Co., Erie, IP 
Northampton 1 \V ( 
Leeds, Mass 
Ransom Mfg. Co. © wh, Wis 
Safety Emery Wheel Co Spring 
field, © 
Whitney Mfg. Co., Ha mrad, { 


Grinding Machines 
Blount & Co., J 
Brown & Sharpe 
dence, R. I 
Builders Iron Be 
dence, Rl 
Diamond Mach. Co 
Fairbanks Co., New 
Falkenau-Sinclair Co., 


G.. Everett, Mass 

Mfg. Co roy 
vundry Provi 
Prov 
York 


Phila 


R. 1 


la 





Grinding Machines— + f 
} Groode 1") (; j 
| Mass 
|} Gorton Mae ‘ ‘ kt 
Wis 
Greentield M ‘ (reen l 
Mass 
Hi Clarke & ¢ Boston, M 
Llisev-W Ml ‘ ‘ l i) 
Iroquois M .. New Y 
Landis ‘I ( Wav | 
Marsha & Tlusel M ( 
(*} “ | 
\l \ ‘ \ 


- 
Lg 
7 
I 
4 


Rans M ‘ ‘) \\ 
It mn Mie. ¢ yw. ¥ 
Ss y 1 \\ s 
| ) 
Vitr | WW ‘ \\ 
Mas 
Wasl s \\V 
Nias 
Webs «x I I ( S 
. i 
\W & M ‘ ‘ 
Kk \l 
\\ iw | A ‘ 
| { 4 
| 
|} Grinding Wheels 
L; I I | 
l Kt 
( | ‘ \ ] 
y. 
1. iM ( | l 
li ‘ \\ ( l 
M 
N \\ 
l \l 
N | \\ ( \\ 
\l 
is ] \\ ( ~ 
rn) 
\ \ ‘ \ 


(rindstone EPrames 


‘ j ~ ‘ ‘ 


~ 


Grindstones 
‘ ~ ‘ ‘ ‘> 


] \ ¢ 





Gon Barrel Unehiners 
1" \l & ¢ \ \ 
1) \l ‘ ¥ Kk 
N \\ ‘ \ \ 
] ‘(| MM bo ( . \ 
Kt 1 4 l \\V \I 
Hach Saw DBindes ana 
Frames 
1) IS «& S \\ 
| But x. 4 
‘ i ‘ ‘ 
\l 
Itai Ss \ ( 
Ne \ 
I t ‘; & ti 
I 1 ‘ 
Ss ‘ I s \ M 
iW 11 \l ( New Ila 
| ‘ 
|} Hack Saws, Power 
| Dis is & S \\ 
Butta NN. \ 
1! \l ( | 
a d | 1] 1] ' 
i] ys. J 
Kt M | ( ‘ 
) 
ik ( Mife. ¢ l N ) 
| West H M New | 
| Cton? 
Hammers, Drop 
BL ! Miles & Co... New Ye 
Ii & Spencer Co,., H 
‘ 
Bliss ¢ I W rooklyt N. 2 
Iroquois Mach. Co., New Y 
Mert Ihr Brooklwn, N. \ 
Mossberg & Granvi Mrz. ¢ 
Providence, R. I 
Perkins Mach. Co., Boston, M 
Williams, White & Co., M ne, | 
Hammers, Steam 
Bement, Miles & Co... New Yo 
Bethlehem kdry. & Mach. Co so 
tethlehen l’a 
Chambersburg Eng ‘ ("] 


g, La 
Punch & Sheat 
a) 


bersbur 
eveland 
to Cleveland 
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Pneumatic 


Tool Co., 


Hammers, 

Pneumatic Chi- 
age, Ill 

Cleveland Pneumatic 
Cleveland, © 

Dallett & Co., Thos 

Phila neu Tool 
phia, Pa. 


(hicago 
Tool 


Co., 


Hf., Phila., Pa. 
Co., Vhiladel 


Q. & C. Co., Chicago, Ill 

Rand Drill Co., New York 

Standard Ry Equip. Co., St. 
Louis, Mo 

Hammers, Power 

Scranton & Co., The, New Haven, 
Conn 

Handles, Machine Tool 

Norwood Mach. & Mfg. Co., Cin 


clinnatl, © 


Heating and Ventilating 
Apparatus 
Co., 


Co., 


Detroit, Mich. 
buffalo, N. \ 


Auto- 


Blower 


lorge 


\met 
Buffalo 
Henting Machines, 
matic 
Am. Gas 


New York 


Conveying 


Furnace Co., 





Heoisti and 
Machinery 
Brown -loisting Mechry Co., New 

York 
Caidwe.l| & Son Co., H. W., 
cago, [ll 
Hunt Co., (. W., 
ton, N. ¥ 
Link Belt Engineering Co., 
delphia, Da 
Niles-Bement-Pond Co., 


Chi 


West New Brigl 


Phila 


Hoists, Electric 


New York. | 


Lamps, Are 

General a..ectrie Co., N.Y. City 
Western Electric Co., Chicago, Ill. 
Westinghouse Elec. & Mfg. Co., 


Pittsburgh, Pa. 


Lathe Attachments 

National Machine Tool Co., Cin 
cinnati, O 

Lathe Dogs 

Armstrong Bros. Tool Co., Chi 
cugzo, Ill. 

Pesly & Co., Chas. H., Chicago, 
Ill. 

Hill Tool Co., Anderson, Ind. 

Le Count, Wm. G., So. Norwalk, 
Conn 

Pratt & Whitney Co., Hartford, 
Conn. 

Tindel-Morris Co., Eddystone, Va. 

Lathes 

American Tool Wks. Co., Cin., O. 

Automatic Mach. Co., Greentield, 


ALASS. 


Rarnes Co., B. F Rockford, Il. 

arnes Co., W. FF. & John, Rock 
ford, Ill. 

sement, Miles & Co., New York. 


Blount & Co., J. G., Everett, Mass. 


Bradford Mach. Tool Co., Cin., O. 

Bullard Mach Tool Co., Bridge 
port, Conn 

Burr & Son, John T., Brooklyn, 
N 


Davis Mach. Co., W. TP... Roches 
cer, . 3. 

Diamond Machine Co., Prov., R. I. 

Draper Mach. Tool Co., Worcester, 
Mass. 

Fairbanks Co., 


New York 


Falkenau-Sinelair Co., Vhila., Pa. 
hay & Scott, Dexter, Me 

Flather & Co., Nashua, N. I. 
Frasse & Co., Peter A., New York. 
| Garvin Mach. Co., New York. 
Greaves, Klusman Co., Cincin., O. 
Ilarrington, Son & Co., Edwin, 


«& C Eleetrie Co., New York. 

Hunt Co., C. W., West New Brigh 
ton, N. ¥ 

Northern Engineering Works, De 
treit, Mich 

Pawling & Tlarnischfeger, Mil- | 
wiukee, Wis 

Sprague Electric Co., New York. 

Hoists, Hand 

Harrington, Son & Co., Edwin, 
Philadelphia, Va 

Yale & ‘Towne Mfg Co., New 
York 

Hoists, Pneumatic 

Chieago Pneumaue Tool Co., Chi- 
eago, TIL. 

Cleveland Pneumatic ‘Tool Co., 


Cleveland, © 


Curtis & Co. Mfg. Co., St. Louis, 
Mo 

Knell Air Brake Mfg. Co., Battle 
«reek, Mich. 

Northern Engineering Wks., De 
troit, Mich. 

Rand Drill Co., New York. 

liose Coupler 

Clark Co., W. J., Salem, O 

Indicators, Speed 

Starrett Co., L. S., Athol, Mass. 

Indivators, Steam 

Crosby Steam Gage & Valve Co., 
Boston, Mass 


Injectors 

Lunkenheimer Co., Cincinnati, O. 
Rue Co., Vhiladelphia, Pa. 
Sellers & Co., Wm., VPhila., Pa. 
Inspection and Tests 

Ilunt Co., Rouoc W., Chicago, Il. 


instruction Schools 


See Schools, Corre sponde nce, 


Insurance, Boiler 
Ilartford Steam Boiler Insp. & 
Ins. Co., liartford, Conn. 


Jacks, Hydraulic 


Bethlehem Fdry. & Mech. Co., So. | 
Bethiehem, Va. 

Watson- Stillman Co., New York. 

Key Seaters 

taker Bros., Toledo, O. 

l'ement, Miles & Co., New York. 

Burr & Son, John T., Brooklyn, 
N é 

Chattanoora Mchry. Co., Chatta- 
nooga, Tenn. 

Davis Mach. Co, W. P., Roches- 


ter, H. &. 
Hill Tool co., Anderson, Ind. 
Mitts & Merrill, Saginaw, Mich. 
Keys, Machine 
Standard Gauge Steel Co., Beaver 
Falls Pa 
ct. 


Whitney Mfg. Co., Hartford, 


Philadelphia, Pa. 
Hendey Mach. Co., Torrington, Ct. 


Hill, Clarke & Co., Boston, Mass 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O 

Lodge «& Shipley Mech. Tool Co., 
Cincinnati, ©. 

McCabe, J. J.. New York 


Marshall & Hluschart Mchry. Co., 
Chicago, Ill. 

Milwaukee Machine Tool Co., Mil 
waukee, Wis 


New Haven Mfg. Co., New IHlaven, 
Conn. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York 

Pratt & Whitney Co., Hartford, 
Conn 

Prentice Bros Cok, Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York 

Reed Co., Fk. bk., Worcester, Mass 


Schumacher & Cincinnati, 
Ohio 
Sebastian 
Seneca Falls 

Falls. N. ¥ 
Shepard Lathe Co., 


hove, 


Cincin., O 
Co., Seneca 


Lathe Co., 
Mfg 


Cincinnati, O 


Silk Mch. Tool Co., P. V., Cinein 
nath © 

Waleott & Son, Geo. D., Jackson, 
Mich. 

Washburn Shops, Worcester, 
Mass 


Lathes, Automatic Secerew- 
Threading 

Automatie Machine Co., 
port, Conn. 


Bridge 


Lathes, Bench 

Faneuil Watch Tool Co., Boston, 
Mass. 

Fenn-Sadler Mech. Co., Hartford, 
Conn. 


Chicago, Ill. 
Co., Waltham, 


Hardinge Bros., 

Loop-Lock Mach. 
Mass. 

Waltham Watch Tool Co., Spring 
field, Mass. 


Lathes, Boring 


Streit Mach. Co., A., Cinein., O 


Lathes, Wood 
American Machinery Co., 
Rapids, Mich. 


Grand 


Pattern 
Seneca Falls, N. Y. 


Letters, 
Brim, A. W., 


Butler, A. G., N. Y. City 

Levels 

Mass. Tool Co., Greentield, Mass. 
} Starrett Co., L. S8., Athol, Mass. 





Lockers, Clothes 
Merritt & Co., Philadelphia, Pa. 
Narragansett Mach. Co., Provi 
dence, R. 1. 
Locomotives, Shop 
Hunt Co., C. W., West 
ton, N. Y. 
Lubricants 
Resly & Co., 


New Brigh 


Chas. H., Chicago, Ill 


Dixon Crucible Co., Jos., Jersey 
City, N. J. 
Lubriphite Co., Jersey City, N. J. 


Lubricators 

Besly & Co., Chas. H., Chicago, Il 
Bowen Mfg. Co., Auburn, N. Y 
Crane Co., Chicago, Ill 
Lubriphite Co., Jersey City, N. J 
Lunkenheimer Co., Cincinnati, O 


Lumber, Patternmakers’ 


Johnson Lumber Co., Milwaukee, 
Wis. 

Machine Screws 

Atlantic Mach. 
Mass. 


Screw (o., Boston 


Frasse & Co., Peter A., New York 
Worcester Mach. Screw Co., Wor 
cester, Mass. 


Builders, Special 
Mach. Co., 


Machinery 
Fdry. « 
a 

Mach. Co., 


American 
Hanover, 

Blanchard 
ton, Mass 

Clark & Co., J. M., 
N. ¥ 


The, 


0s 
Rochester, 


Cleveland, O 


Eclipse Maca. Co., 
Pittsburgh, Pa 


Fawecus Mech. Co., 


Ilart, Frederick, Poughkeepsie, 
N ’ 

Hoefer Mfg Co., Freeport, I!] 

Knell Air Brake Mfg. Co., Battie 


Creek, Mich. 
Murray Mfg. Co., 
ley, &. i. B. X. 
National Tool & Stamping Co., 
Philadelphia, Va. 
Power & Speed Regulator & Mfg 


Richmond Val 


Co., Kalamazoo, Mich. 
Pratt & Whitney Co., Hartford, 
Conn. 


Pitsburgh, Va 
Danbury, Ct 

Erie, Pa 
C'o., 


Simonds Mfg. Co., 

Turner Mach. Co., 

Williams Tool Co., 

Woodward & Rogers 
ford, Conn. 


Hart 


Machinists’ Small Tools 

fesly & Co., Chas. H., Chicago, Il 

Billings & Spencer Co., Hartford, 
Conn. 


Brown & Sharpe Mfg. Co., Provi 
dence, R. I 

Cleveland Twist Drill Co., Cleve 
land, ©. 

Frasse & Co., Peter A., New York 


Ilammacher, Schlemmer «& Co., 
New York 

Kendrick & Davis, Lebanon, N. Il 

Lowe, H. A., Waltham, Mass. 

McCrosky & Huber, Cincinnati, © 

Mass. Tool Co., Greentield, Mass. | 

Patterson, Gottfried & Ilunter, 
Ltd... New York 

Rayl Co., T. B., Detroit. Mich 


Sawyer Tool Mfg. Co., Fitchburg, 


Mass. 
Slocomb rrovi., &.. 1 
Athol, Mass 
Cleveland, O 


3 a a oo 
Standard Tool Co., 
Standard Tool Co., 
Starrett wo., L. S., Athol, Mass. 
Wvyke & Co., J., E. Boston, Mass 
Machinists’ Supplies 

Frasse & Co., Veter A., New York 
Patterson, Gottfried & Hunter, 


Ltd.. New York. 

Rayl Co., T. B., Detroit, Mich 

Mandrels, Expanding 

Nicholson & Son, W. IlL., Wilkes 
barre, Pa. 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve 
land, ©. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage &« 
Drill \,orks, Gloucester City, 
x. a 


Standard Tool Co., Cleveland, O. 

Measuring Machines 

Rogers, John M., Sjoat, Gage «& 
Drill Works, Gioucester City, 
N. J. 


Metal, Bearing 

Besly & Co., Chas. IL, Chicago, 
Ii). 

Patterson, Gottfried & Hunter, 


Ltd... New York 


Spence Mfg. Co., Milwaukee, Wis 








Micrometer Calipers 
Brown & Sharpe Mfg. Co., Provi 
> 
I 


dence, R. 


Sawyer Tool Mfg. Co., Fitchburg, 


Mass. 
Slocomb Co., J. T., Providence, 
RB. f. 
Starrett Co., L. S., Athol, Mass 
Syracuse Twist Drill Co., Syra 


cuse, 


Milling Attachments 
The Adams Co., Dubuque, lowa 


Becker-Brainard Milling Mach 
Co., Hyde Park, Mass 
Brown & Sharpe Mfg. Co., Provi 


dence, kK ° 
Cincinnati Milling Mach. Co., Cin 
cinnati, O 
Kempsmith 
Vis. 


Mfg. Co., Milwaukee 


Milling Machines, Horizon- 


tal 
Adams Co., Dubuque, Towa 
Beaman & Smith Co., Provy., R. | 


secker-Brainard Milling Mach 
Co., Ilyde Vark, Mass. 

Bement, Miles & Co., New York 

Hendey Mach. Co., Torrington 


Ingersoll Mill. Mach. Co., Rock 
ford, Ill 
Newton Mach. 
delpnia, Pa 
Niles Too. Works Co., New 
Pratt & Whitney Co., 


Conn. 


Tool Wks., Vhila 
York 
Ifartford, 


Milling Machines, 

American Tool Wks. Co., Cin... © 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass 

Bement, Miles & Co., New York 

Brown & Sharpe Mfg. Co., Vrovi 
dence, R. . 

Cincinnati Milling Mach. Co., Cin 
cinnati, O. 


Fairbanks Co., New York 
Garvin Mach. Co., New York 
Hendey Mach. Co., Torrington, Ct 


Hill, Clarke & Co., Boston, Mass. 
Kempsmith Mfg. Co., Milwaukee, 


Is. 
Le Blond Mach. Tool Co., R. Kk 
Cincinnati, ©. 
Marshall & Huschart Mehry. Co 


Chicago, Ill 


McCabe. J. J... New York 
Owen Mach. Tool Co., Springtield, 
Ohio. 


Prentiss Tool & Supply Co., New 
York. 

Whitney Mfg. Co., Hartford, Ct 

Milling Machines, Portable 

Underwood & Co., Il B.. 
delphia, Pa 


Milling Machines, Universal 


American Tool Wks. Co., Cin... © 
secker-Brainard Milling Ma 
Co., Hyde Park, Mass 

Bement, Miles & Co., New York 
Brown & sharpe Mfg. Co., Provi 
dence, KR, 

|} Cincinnati Milling Mach. Co., Cin 
cinnati, ©. 

Fairbanks Co., New Yorl 





New York 
lorrington, «t 
Boston, Mass 
Co., Milwaukee 


Garvin Mach. Co., 

Hendey Mach. Co., 

Hill, Clarke & Co., 

Kempsmith Mfg 
is. 

Blond Mach 
Cincinnati, O 
Marshall & Hfuschart Mehry. ¢ 

Chicago, Ill. 


Le 


Tool Co., R. K., 





McCabe, J. J., New York 

Niles Tool Works Co., New York 

Owen Mach. Tool Co., Springticld 
Ohio. 

Prentiss Tool & Supply Co., New 
York. 

Waltham Watch Tool Co., Spring 


field, Mass. 


Milling Machines, Vertical 


Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 
Bement, Miles & Co., New York 
Provi 


Brown & Snarpe Mfg. Co., 
dence, R. I. 

Brown & Zortman 
Pittsburg La 


Mehry. Co., 


Garvin Mach. Co., New York 

Ingersoll Mill. Mach. Co., Rock 
ford, Ill. 

Newton Meh. Tool Works. VDhila 
delphia, Pa. 

Niles Tool Works Co., New York 


Owen Mach. Tool Co., Springtield 
Ohio. 

Pratt & Whitney Co., Hartford 
Conn. 

Quint, A. D., Hartford, Conn. 
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Milling Machines, Bench Pattern Shop Machinery Presses, Hand Riveters, Hydraulic 
Faneuil Watch Tool Co., Boston, | American Machinery Co., Grand Perkins Mach. Co., So Boston, | Bement, M s & ( New York 
Mass Imapids, Mich. Mass Watson-Stillman Co., New Ye 

Hill, Clarke & Co., Boston, Mass Baker Bros., Toledo, O . . . 
Loop-Lock Mach. Co., Waltham, | Brown & Zortman Mehry. Co., | Presses, Hydraulic Riveters, Pneumatic 
Mass Pittsburg, Pa. Watson-Stillman Co., New York Bement, Miles & ¢ New Ye 
Waitham Watch Tool Co., Spring- | Fairbanks Co., New York Cleveland Tn lo ‘ 
tield, Mass Fay & Scott, Dexter, Me Profilers Cleveland, © 
oo" : Greaves, Klusman & Co., Cin, 0 Garvin Mach. Co., New York Philadelpn Pneur rool ¢ 
Milling Tools, Adjustable Machinery Exchange, Chicago, Ill. | Pratt & Whitney Co., Hartford Philadelphia, VP 
Geometric Drill Co., New Haven, | Marston & Co., J. M., Boston, Conn Q & C Co., Chiea I 
Conn. Mass , _ - s . Rand Ib i 4 New York 
Rogers, Boat, Gage & Drill Wks., Prentiss Tool & Supply Co., New — -” nado and Boring Standard I | Co ~ 
John M., Gloucester City, N. J York. a Louis, Mo 
. . ashbur Shops Worcester Ilarrington, Son & Co., Edwin 
Molding Machines W — Shops, Nor . Philadelphia, Da Riveting Machines 
Adams Co., The, Dubuque, Iowa. . New Haven Mfg. Co., New Haven Bement, Miles & Co.. New York 
American Foundry & Mach. Co., | Patterns, Wood Conn Bethlehem 1 nd & Mach. ¢ 
Ilanover, la. Ilartford Vattern & Model Co., | Niles Tool Works Co., New York So. Bet! em, - 
Tabor Mfg. Co., Philadelphia, Pa. Hartford, Conn Streit Mach. Co., A., Cincin., O Chambers gy Eng ‘ ‘ 
Webster & Perks Tool Co., Spring- | Olmstead Co., H. B., New York bersburg, I’ 
field, O - Pulleys |} Long & Allsta ( Hlan 1 
Pencils American Pulley Co., Vhila I’a Ohio 
Molds, Hammer and Vise Keunel & Esser Co.. New York Caldwell & Son Co., H. W, Chi- | perkins M p Se I 
Jaw as Bi : cago, Ill Mass 
Field, Chas. H., Providence, R. I. | Pinion Cutters Cresson C Geo. V., Phila., Pa. | 


Loop-Lock Mach. Co., Waltham, | Federal Mfg. Co., Cleveland, © | Roller and Ball Bearings 


Motors, Electric Mass Howard Iron Wks., Buffalo, N.Y | Amer. Roll 7 s Cn I 














Akron Ilex Mfg. Co., Akron, O. Pipe and Fittings Oneida Steel Pulley Co, Oneida om. Mass 
( & C Electric Co, New York ; 3 3 |} Auburn B | oe 4 \ 
Christensen Engr. Co., Milwaukee, | ‘rane Co., ¢ hicago, It] Patterson, Gottfried & Ilunte! N. ¥ 
Wis. Pipe Cutting and Threading Ltd., New vork Ra Ike ne ¢ Vhiladel.. T’a 
Commercial Electric Co., Indian- Machines Reeves Pulley Co., Columbus, Ind Bantam Mfe. ¢ Bantam. Contr 
apolis, Ind oe lari ” The Xylotite Co... Cincinnati, O | ‘oquois rane @ a 
( Bien a Co., Ampere, N.J | —— «& De 5 Mfg. Co., Ed : : | + juols - h.. N  M , 
: 7 ‘ , aes cose © wardsville, Lil , ‘ws. Frietio Cone ossberg ¢ rranville fg 
Eck Dynamo & Motor Wks., Belle Curtis & Curtis Co., Bridgeport Pulte aos I < n o = Seaghience. Et 
ville, N. J Conn Evans Friction Cone Co., Bos |} Standard = Roile Bearing 
Gamers Thectete Ce. Now Suk. | Marvel Wily. Co. Fatede, O Mass | Philadelphia, P 
Jantz ¢ ist Elee. Co., Cin., O. (ster Mfg. Co., Cleveland, © , » e -ing | 5 . . 
Mechanical Appliance Co., Mil- | peed Mte. Co.. Erie Pulleys, Speed ¢ hanging Rolling Mill Machinery 
waukee, Wis - Saunders Sons, Ib., Yonkers, N. ¥ Speed ( hanging Pulley LO Cleveland Punch & Shear Wks 
Milwaukee Elec. Co., Milwaukee, | Wells Bros. Co.. Greentield, Mass Indianapolis, Ind } o., Cleveland, O 
P| Elec. Mfg. Co.. Madieon, | Wi!tiams Tool Co., Erie, Pa Pomee, trdrantic Hilles & Jones Wilmington 
Wis. '| Pipe Fitters’ Tools Watson Stillman Co., New Yor! Iroquois Ma ‘ New York 
Robins & Myers Co., Springfield, | Cleveland Twist Drill Co., Cleve . Mossberg & Granville Mfg. 
Ohio land, O Punches, Hydraulic Providence. Ro] 
Sprague Electric Co., New York. Saunders’ Sons, LD., Yonkers, N. ¥ Bement, Miles & Co., New York Pratt & Whitmn Co Ilartford 
Storey Motor & Electric Co., Har- | Standard Tool Co., Cleveland, O Bethlehem bury. & Mch. Co., S Conn 
‘ison, N. J Planer, Jack jethlehem, Va. r 
Stow Mfg. Co., Binghamton, N. Y. . ? : Watson-Stillman Co., New York Rubber Goods, Mechanical 
triumph Elee. Co., Cincinnati, O Armstrong Bros. Tool Co., Chi VY. Be i et Reacbhns tie. Mae 
Western Electric Co., Chicago, IL. cago, Il Punches, Power York 
Westinghouse Elec & Mfg. Co., | Planers Bliss Co., Ek. W., Brooklyn, N. \ Peerless It \l Co Yew 
litsburgh, Pa American Tool Wks. Co., Cin., O bremet — h. & Tool Co., Wala York 
_p - Belmer Mach. Tool Co., Cin., O mazoo, ich : Rules. Steel 
Name h. lates — Bement, Miles & Co., New York Buffalo Forge Co., suffalo N. inten Oy \ —— 
ranklin Mfg. Co., SF TACUsE, N. Y. Letts Mach. Co... Wilmington, pel Cincinnati Punch & Shear LO., | Mass r mol « (;reentic < ies c 
G. & PL Engraving Co., Boston, | Cincinnati Planer Co., Cincin., O Cincinnati, O | Sawver Too! ¢ Kitchbure. Ma 
Mass Detrick & Hlarvey Mech. Co., Balti Cleveland Punch & Shear Wks. | Slant ne ae | I) -/ nt 
Murdock Parlor Grate Co., Bos- more, Md Co., Cleveland, O kate ; + wie, Mt 
ton, Mass Fairbanks Co., New York Hilles & Jones Co., Wilmington | oo : sO, : 
_" lather Planer Co., Mark, Nashua Del Safety Valves, Pop 
Nat Tappers N. Long & Allstatter Co., Hamilton cae Cn. CF | 
See Bolt and Nut Machinery. Garvin Mach. Co New York _ Ohio or l« iw Cine iia - Cates 
=e Gray Co., G. A., Cincinnati, O Perkins Mach. Co., 8S. Boston Roston. Ma 
Oil Cups and Covers Harrington, Son & Co, Edwin Mass tains 6. Chaciiants © 
Bay State Stamping Works, Wor Philadelphia, Va Reade Mehry. Co., Cleveland, O : 
cester, Mass Ilendey Mach. Co., Torrington, Ct Williams, White & Co., Moline, Ill | Sand Blast Apparatus 
esly & Co., Chas. II., Chicago, Ill. | Hill, Clarke & Co., Boston, Mass : : : |} , , 
: ‘ aw : *k ¢ ing Machines |} Paxson ¢ J. Philadk | 
owen Mfg. Co.. Auburn, N. 4 McCabe, J. J., New York Rack Cutting ; 
(rane Co.. Chicago. Ill. Niles Tool Works Co., New York Fellows Gear Shaper Co., Spring | Sand Mixing Machines 
Lunkenheimer Co., Cincinnati, O. | New Haven Mfg. Co., New Haven field, Vt Obert er ¢ S. Cin na ‘ 
> B N h. Tool Co., R. K., | 1 i ) 
Fucker, W. W. & C. F., Hartford, Conn Le Blond Mach. To » A+ | smith Fd s Ga. 3. § 
Conn Pond Mach. Tool Co., New York Cincinnati, O Pia Ao 
rhe Winkley Co., Hartford, Conn. | Prentiss Tool & Supply Co., New | Reed Co., F. E., Worcester, Mass. | 
York Walcott & Son, Geo LD, Jackson, | Sawing Machines. Metal 
Oils Sellers & Co., Wm., Phila., Pa Mich } Cleve ( “~h Shear or] 
iC] and Punch & hear W | 
Lesly & Co., Chas. IL, Chicago, Il, | Whitcomb Mfg. Co., Worceste1 Racks, Cut Co., Cleveland, O 
Mass | Cochrane Bly Mach. Works, Ro 
: , ‘ ar Sl r ¢ ~ ing . It 
Oil Stones Woodward & Vowell Vlaner Co., ——— ve snaper CO., Spring chester, N. ¥ 
’ ‘cester ace heiad, 1 ‘ . 
Pike Mfg. Co., Pike Station, N. H. Worcester, Ma Nuttall Co., R. D., Pittsburgh, Va Newton Ma lo Works, PI 
Planers, Bench Simonds Mfg. Co.. Pittsburgh. Pa. | delphia, Da 
Packing, Steam Joint Bartlett, Kk. E., Boston, Mass Standard Gauge Steel Co., Beavet tag Barnes & Co Boston 
Jenkins Bros, New York. Planers, Portable Falls, Pa. lect Peatt & Co.. Hartford 
XY y felting & Packing Co., New i tne Mie fa: Muskegon W oconst & Son, Geo. D., Jackson Picea 
IP a ethan tints — Heights, Mich — Reade Mehry. Co... Cleveland, O 
*Y ig euove! ig. CO ‘ew! Underwood & Co., H. B., Phila Racks, Tool Resek Mach. Tool Co., Cleveland, 
” elphis "s . . ‘ . hio 
delphia, Pa Lyon Metallic Mfg. Co., Chicago, \ rag om ite 4 . i 
Paint, Macaimery Planers, Rotary Al aven e V0. ow Raven 
; 7 seme iles & C New Britain Mach. Co., New Brit — 
Felton, Sibley & Co.. Phila.. Pa. fement, Miles & Co., New York y I , q : al 
{ S. Gutta Pereha Paint Co., | Cleveland Punch & Shear Works, ain, Conn. Sawing Machines, Wood 
Providence, R. I. Cleveland, O. ; ; ‘ a American Machinery Co., Grand 
Newton Mach. Tool Wks., Phila. | Reamers eae Rapids, Mich 
Pans, Lathe delphia, Va Chadwick & Co., G. B., Ports Brown & Zortman Mehry. Co., 
I Metallic Mfg. C ‘hicag ond Mach. Tool Co., New York mouth, N. I. - ’ Pittsburg. Va 
vn Metallic {g. o., Chicago, Underwood & Co.. H B.. Phila Cleveland Twist Drill Co., Cleve Marston & Co J a foston, 
: ” es . ’ , delphia, Pa land, ©. Mass 
New Britain Mch. Co., New Brit- ‘ A Clough, R. M., Tolland, Conn : F 
ain, Conn. Presses, Power McCrosky & Huber, Cincinnati, O Schools, . orresponde 
P s! Automatic Mach. Co., Bridgeport, | Morse ‘Twist Drill & Mach. Co., —_ Si aoe of Correspondence, 
ans, Shop Conn New Bedford, Mass Chicago 
Kilbourne & Jacobs Mfg. Co., Co- | Bethlehem Fdry. & Mch. Co., 80. | New Process Twist Drill Co., | Consolidated Schools, N.Y. City 
lumbus, O Bethlehem, Pa. Taunton, Mass Inte rnational Correspond. Schools, 
Lyon Metallic Mfg. Co., Chicago, Bliss Co., E. W., Brooklyn, : Y Pratt & Whitney Co., Hartford, Scranton, Pa 
; ; ‘hi ‘rs rf mngr. Co., Char ‘o . 
ve pon oanag | _— nae Ro = John M toat Gag \ Screw Machines, Automatic 
§ <. a. ,ogers, JO q = Oat, mage « 
Patents Fairbanks Co., New York ri Works. Gloucester City Brown & Sharpe Mfg. Co., Provi 
Co., New Prrill ks, ; 
Raldwin, Davidson & Wight, | Falkenau-Sinclair Co., Phila., Pa N. J. dence, RK. I 
Washington, D. C Mossberg & Granville Mfg. Co., | Standard Tool Co., Cleveland, 0 Cleveland Automatic Mach. © 
Ilowson & Hlowson, VPhiladel., Pa. Providence, R. I Wells Bros. Co., Greenfield, Mass Cleveland, O 
Perkins Mach. Co., Boston, Mass : Dreses Mach. Tool Co.. Cinein., © 
Patternmakers’ Lumber Prentiss Tool & Supply Co., New | Reaming Stands Marshall & Huschart Mehry. Co 
Ji on ber Co., Milwaukee York Fiather Planer Co., Mark, Nashua Chicago, Ill 
' — : + re, Wold & Co., Torris, Chicago, Ill N. Hi. Windsor Mach. ¢ Windse Vt 














Serew Machines, Hand 


Brown & Sharpe Mfg. Co., Provi 
dence, R. I 

Cleveland Aut 
Cleveland, © 


omatic Mach. Co., 


Draper Mach. Tool Co., Worces 
ter, Mass 

Garvin Mach. Co.. New York 

Jones 


& Lamson Mch. Co., Spring 
i d Vt 

Pearson Maeh Os. 
Pottet & Johnston 


Pawtucket ‘ 


il. 
co. 


Chicago, 


Mach. 


Pratt & Whitney Co., Hartford, 
(onn 

Warner & Swasey Co., Cleveland, 
Ohio 

Windsor Mach. Co., Windsor, Vt. 

Serew Macninery, Wood and 
Lag 

Baker Bros.. Toledo, Ohio. 

Cook Ce Asn S.. Hartford, Conn. 

Screw Plates 

Beslvy & Co., thas. IL., Chicago, Il. 


Carpenter Tap & Die Co., J 


Pawtucket, R 


Card Mfg Co., S. W., Mansfield, 
Miass 

Ilart Mfg. Co.. Cleveland, 0. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Oster Mfg. Co., Cleveland, O. 

Wells Bros. Co., Greentield, Mass. 

Wiley & Russell Mfg. Co., Green 
field, Mass 

Second Hand Machinery 
faird Machy. Co., Pittsburg, Va 

Bowler & Co., Geo. H., Cleveland, 
diile 

Cariin Mchry. & Supply Co., Al 


leghens l’a 





Dawson, John IL., Chicago, II 

Fairbanks Co... New York 

Fairbanks Philadelphia, Da 

Garvin Meh. ¢ New York 

Hill, Clarke & Co., Boston, Mass 

Marshall & Iiuschart Mehry. Co., 
(hicnge, Il 

MeCabe, J. J New York 

Niles -Bement-Pond Co., New York 

Pratt & Whitn Co., Tlartford, 
foonn 

Prentiss ‘| & Supply Co., New 
York 

Poome I nk. Philadelphia, Pa 

Wickes Bros New York 

Worme Mach Co. ¢ «c., De 
troit. Mich 

Separntors, Oil 

Amel Pool & Mach. Co., Boston, 

glield Separator Co., Man 
S. 

Shapers 

American ‘1 Wks. Co., Cin., O 

Bement, Miles & Co., New York. 

Blount & Co., J. G., Everett, Mass 

Cincinnati shaper Co., Cinein., O 

Fairbanks Co., New York. 

lather Planer Co., Mark, Nashua, 
N. H 

Garvin Mach. Co., New York. 

Gould & Eberhardt, Newark, N. J. 

Ilendey Men. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass 

Kelly Co., R Nenia, Ohio. 


Rive 
Marshall & Iluschart 
Chicago, Ill 
Morton Mrg o., 
Ileights, Mich 


Mehry Co., 


Muskegon 


New Ilaven Mfg. Co., New Haven, 
(Conn 

Niles Tool Works Co., New York. 

Perkins Mach (o., So Boston, 
Mass 


Potter & Johnston Mach. Co., 


Pawtucket, R. 1 


Prentiss ‘Tool & Supply Co., New 
Yor} 

Steptoe Shaper Co., John, Cinein 
nati, 

Waleott & Son, Geo. D., Jackson, 
Mich 


Power 

Pethlehem bkadry 
Bethlehem, Pa 

Bliss Co. EL OW 


Shears, 
& Meh. Co., 


So 


Brooklyn, N. ¥ 


Iiremer Mach & Tool Co., Kala 
mazoo, Mich 
Putfalo Forge Co., Buffalo, N. Y¥ 


Cincinnati Puneh & Shear Co 
(ineinnatl, © 


Clevel Puneh 


land 
Cleveland, © 
Falkenau-Sineclair Co., 


& Shear Works, 


Phila., Pa 


Ililles & Jones Co., Wilmington, 
lel 

Long & Allstatter Co., Hamilton, 
Ohio 

Perkins Mach. Co., So. Boston, 
Mass 

Reade Mehry. Co., Cleveland, O. 


Williams, White & Co., Moline, IIL. 
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Shears, Rotary 

sethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., 
timore, Md. 

Perkins Mach. Co., 
Mass. 


Bal 


So. Soston, 


Shelving, Shop 


New Britain Mach. Co., New Brit 
ain, Conn 

Slide Rests 

Iartiett, KE. E., Boston, Mass. 

Reed Co., F. E., Worcester, Mass 

Slotters 

taker Bros., Toledo, Ohio. 

Barr, Il. G., Worcester, Mass. 

Bement, Miles & Co., New York. 

Betts Mach. Co., Wilmington, 
lel 

Garvin Mach. Co., New York. 

New Hlaven Mfg. Co., New Haven, 
Conn 

Newton Mach. Tool Wks., Phila 
delphia, Da 

Niles Tool Works Co., New York. 

Sockets and Sleeves 

New Process Twist Drill C6., 
Taunton, Mass. 


Springs 


Dunbar Bristol, Conn 


Bros., 
Sprocket Chains 
See Driving Chains. 
Stampings, Sheet Steel 
Federal Mfg. Co., Cleveland, O 
Stamps, Steel 
The Chandler Co., 
Mass 
Schwerdtle 
port, Conn, 


Springfield, 


Stamp Bridge 


Steel, Machinery 
joker & Co., Ilermann, New York. 
Patriarche & Bell, New York. 


Ward & Son, Edgar T sOston, 
Mass 

Steel, Sheet 

Federal Mfg. Co., Cleveland, O 

Ward & Son, Edgar T., Boston, 
Mass 


Steel, Tool 
Boker & Co., 
Firth-Sterling 
Pa 
Patriarche & Bell, New 
Patterson, Gottfried «& 


New York 
Demmier, 


Ilermann, 
Steel Co., 


York 
Ilunter, 


Ltd., New York 
Westmoreland Steel Co., VPitts 
burg, Pa. 


Stones, Oil 
Pike Mfg. Co., 
Straightener, Hydraulic 


Bement, Miles & New York 
Watson-Stillman New York. 


Pike Station, N. Il 


Swaging Machines 

Excelsior Needle Co., 
Conn, 

Iroquois Mach. Co., New 

Mossberg & Granville 
Providence, R. I 


Torrington, 


York. 
Mtg Ce. 


Switcehboards 


C & C Electrie Co., New York. 

Triumph Elee. Co., Cincinnati, O. 

Western Electric Co., Chieago, Ill 

Westinghouse Elec « Mfg. Co., 
Pittsburg, Pa. 

Tapping Machines and At- 
tachments 

Baker Bros., Toledo, O 

The Beaman & Smith Co., Provi 
dence, R ° 

Bickford Drill & Tool Co., Cin., O 

Cincinnati Mach. Tool Co., Cin 
cinnati, © 

Errington, F. A., N. Y. City 

Fosdick Mach. Tool Co., Cin., O 

Garvin Mach Co., New York 

Geometric Drill Co., New Haven, 
Conn. 

Modern Tool Co., Erie, Pa. 

Murray Co., Richmond Val 


Mig 
ley, Ss ® 
Pratt & Whitney Co., Hartford, 
Conn 
Quint, A. D., 
Webster & 
field, ©. 
Woodward «& 
ford, Conn, 


Hartford, 


Perks 


Conn. 
Tool Co., Spring 
Rogers Co., Hart- 
Taps, Collapsing 

Geometric Drill Co., New 
Conn, 


Ilaven, 
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Taps and Dies 
fesly & Co., Chas. II., Chicago, II. 
Card Mfg. Co., S. W., Mansfield, 
Mass. 

‘arpenter Tap «& 
Pawtucket, R. I. 
‘leveland Twist Drill Co., 


Die Co.. JZ. M.. 


( Cleve- 
land, ©. 

Crane Co., Chicago, Il. 

Irasse & Co., Peter A New York. 

Geometric Drill Co., New Haven, 
Conn. 

Hammacher, Schlemmer «& Co., 
New York. 

Hardinge Bros., Chicago, Ill. 

Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Oster Mfg. Co., Cleveland, O. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., 
Conn. 

Standard ‘Tool Co., Cleveland, O 

Webster & Verks Tool Co., Spring 
field, O. 


Hartford, 


Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green 
field, Mass. 

Winter ros Co., Wrentham, 
Mass 


Telephone System 
Clark <Auto. Telephone 
sjoard Co., Providence, R. 
Thread Cutting Tools 
fesly & II., Chicago, Ill 


Switch 


Co., Chas 


Ilart Mfg. Co., Cleveland, O 

Oster Mfg.  co., Cleveland, ©. 

Pratt & Whitney Co., Hartford, 
Conn 

Rivett-Doek Co., LBoston, Mass. 

Tool Holders 

Armstrong Bros. Tool Co., Chi 
eago, Tl. 

Hill Tool Co., Anderson, Ind 

lloggson & Pettis Mfg. Co., New 
Haven, Conn 

Jaques-Bush Mfg. Co., Providence, 
> 
t 


MeCrosky & Iluber, Cincinnati, O 


©. Wk. Tool Holder Co., Shelton, 
(onn 

Western Mfg. Co., Springtield, O 

Tools, Small 

See Machinists’ Small Tools 

Tracing Cloth 

liardtmuth, L. & ¢ New York 


Transmission Machinery 

American Pulley Co., Vhila., 

Caldwell & Son Co., Il. W., Chi 
eago, Til 

& Co., Geo. V 

Mfg. Co., 

Link-Belt Engineering Co., 
delphia, Pa 

National Machine ‘Tool Co., 
cinnati, O. 


. Phila., 
Cleveland, O 
Phila 


(Cresson 


Federal 


Cin 


Oneida Steel Pulley Co., Oneida, 
N : 

Patterson, Gottfried & Ilunter, 
Ltd., New York 

Power & Speed Regulator Mfg 
Co., Kalamazoo, Mich. 

Reeves Pulley Co., Columbus, Ind. 

Trimmers, Wood 


Amer. Mehry Co., Grand Rapids, 
Mich. 

Washburn Shops, Worcester, 
Mass. 


Trolleys and Tramways 
Ilarrington, Son & Co., 
Philadelphia, Pa 


Ldwin, 





Ifunt Co., C. W., West New Brigh 
ton, N. ¥ 

Link Beit engineering Co., Phila 
delIphia, Va 

Maris Bros., Philadelphia, Pa 


Yale & ‘Towne Mfg. Co., New 
York 

Tubing, Steel 

Shelby Steel Tube Co., Pittsburgh, 
Ia 

Turret Machines 

Amer. Tool & Meh. Co., Boston, 
Mass. 

Automatic Mach. Co., Greentield, 

ass. 

Bradford Mach. Tool Co., Cinein 

nati, O 
Provi 


Brown & Sharpe Mfg. Co., 
dence, R I 


Bullard Mach. Tool Co., Bridge 
port, Conn, 
Dreses Mach. Tool Co., Cincin., O 
Flather & Co., Nashua, N. Hi. 
Garvin Mach. Co., New York. 
Gisholt Mech. Co., Madison, Wis 
Hill, Clarke & Co., Boston, Mass 
Jones & Lamson Mch. Co., Spring 
field, Vt. 





Turret Machines—Continucd 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O 

Lodge & Shipley 
Cincinnati, O 


Mach. Tool Co., 


Milwaukee Mach. Tool Co., Mil 
waukee, Wis. 
.iles Tool Works Co.. 


New York 
Chicago, [li. 
Mach Co., 


Pearson Mach. Co., 
Potter & Johnston 
Pawtucket, R. I 
Warner & Swasey Co., ¢ 
Ohio. 
Windsor 


Turrets, Carriage 
Fay & Scott, 

Twist Drills 
Cleveland 


land, 0. 
IIammacher, Sx 


leveland, 


Mach. Windsor, Vt 


Dexter, Me 


Twist Drill Co.. Cleve 


hiemmer & Co., 


New York 

Morse Twist Drill & M. Co... New 
Bedford, stass 

New Process Twist Drill Co., 
Taunton, Mass 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Standard Tool Co., Cleveland, O 


Universal 

Baush Mac.ine 
field, Mass 

Vanderbeek 
Conn 


Joints 


Tool Co., 


rool Wks., Ilartford, 


Valves 


Nee Steam Fittings 


Drill 
Graham Mfg. o., 
Hopkinson Mach 
field, Mass 
Jacobson Mach 


Vises, 


Provi., R 
Wks Spring 


Mfg. Co, Warren, 


Metal 
Hammacher, S 
New York 
Hloward [ron 
Jacobson Maecl 

Pa. 
Parker Co., Chas., Meridk (Conn 
Reed Mfg. Co., Erie, Pa 
Standard Too! Co Atho Mass 
Walworth Mt ) Bosto \[ S 


Vises, Workers’ 


hlemome & Co, 


Wks... Bulfa ao 
Mfg. ¢ Warren, 


Vises, Pipe 

Curtis & Curtis Co., Brid 
Conn 

Saunders’ 


Walworth 


Sons, D., Yonkers, N.Y 
Mfg. Co., Boston, Mass 


Vises, banner and Shaper 


Cincinnati Planer Co., Cinein., O 


Hendey Mach. Co., Torrington, ¢ 

Pratt & Whitney Co Hlartford 
Conn 

Vises, Wood Workers’ 

Emmert Mfg Co Waynesbo! 


Pa 


Gard, J. L.. Denver, Colo 


Hammacher, Schlemmer & = Co., 
New York 

Wyman «= Gordon Woreestel 
Mass 

Welding Machines 

Long & Allstatter Co., Hamilton, 


Wire-Drawing Machinery 

Iroquois Mach. Co., New York 

Mossberg & Granville Mfg. Co., 
Providence, R 

Wire-Forming Machinery 

Automatic Mac {‘o., Bridgep 
Conn 

Wire-Straightening Machin- 
ery 

Hoefer Mfg. Co., Freeport, "1 


Wood Working Machinery 
Ma 
Mich 


American 
Rapids, 


hinery ¢ Grand 


Worm Hobbing Machines 

Pratt & Whitney Co., Hartford, 
Conn 

Worm Milling Machines 


Cleveland Automatic 
Cleveland, © 

Pratt & Whitney Co 
Conn. 


Mach Re 


Hartford, 


Wrenches 

Coes Wrench Co., Worcester, Mass. 

Standard Tool Co., Athol, Mass 

Wrenches, Drop Forged 

Billings & Spencer Co., Hartford, 
Conn 
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Compressed-Air Crane Hose Support. used in so 


We show herewith an extrem ve 
gen hod of supy ng the hose for plan und 
supplying compr« g t g 
it | metl \ 
r ly ] I ( 

























































































shop, and the fact that it lies in loops most rane at During the movement of 1 


> i 1 
of the time, while these loops always bend crane toward the ( novem 
the hose at the same places, is undoubted ction of the cord will be to « ( ‘ 
lv detrimental to the life of the hose heave in the same direction at on lait \ { | 
\ hose of half the length of the shop the speed of the crane, and so take up the Wet t e f t ee the need of 


with a weighted carrying sheave, has been lack of the hose. The upper views show the portion of «; tweet nd 











The hose itself would seem to be able to 
do the work of this part of the sash cord. 
Fig. 2 is from a photograph, and shows 


the arrangement as it appears in use. 





The Requirements of Machine Tool Operation 
With Special Reference to the 
Motor Drive—l.* 
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easy to become so interested in a given 
detail—the motor drive as an example— 
that its true position in the general scheme 
is entirely lost sight of—our judgment, as 
a consequence, of little value. 

This fact has been impressed upon us 
so often when aiming at more efficient 


production, analyzing the conditions in the 


March 12, 1903. 

a glance, the advisa- 
of 
money in any direction readily determined 


or can be realized at 


t 
bility of an expenditure energy or 


In this connection I wish to refer to the 
indirect savings for which we must ever 
be alert. For example, a concern manu 
standard 
first 


facturing a article may, by a 


reduction in cost, make possible a 














BY CHARLES DAY. shop and studying the various methods large increase in sales, while in a works of 
The paper that I have prepared for this employed, that I feel we may dwell upon different character no such advantage 
evening may seem to some rather inap- it here would be gained. 
- Selling Pri ee 
. Cost >} Proti = 
b Prime Cost les Ling Expen 
PUenpyec 
‘ , 3 2 
kM. La +. | .| Materis - - 
» = - 
La =; S 
ta] : 
. swe = 
3 165) 1,50 1 16e) 650,700, Lv 1,300 1,800 1,900 
Temperatures American Ma t 
FIG. 1. GRAPHICAL DISTRIBUTION OF SELLING PRICI FIG. 2. CURVE SHOWING THE PRINCIPLE OF THE TAYLOR 
VHITE PROCESS OF TREATING STEEI 


for a gathering of electrical en 


propriate 


gineers, but we have been so impressed 


with the fact that the majority of 


engineers 


who make a study of shop equipment fail 


to appreciate the importance of thor 
ough understanding of its conditions and 
requirements, that an outline of this field 
as it has come before our notice may not 
be out of place 

I want vou to feel that | am constantly 


speaking in reference to the 


motor Tile 


. n 1 val ty 1] 
course ol reasoning pursued Naturarly 


leading to electrical transmission, but 


posed to the hasty and ill 
forth 
machine 
fact 


found who knows anvthing of cut 


yical advocacy 
usually 

In 
since, 


be 


put 
the 


In 


shop of a short time 


in many of to-day, no one 


Call 

ting speeds of which different brands of 
tool steel will permit, the size of cuts that 
the various machines will pull, the feeds 
that are or should be used, and so on, In 


a shop of this character one usually finds 


the tool steel and machines’ ordered 


through a purchasing department, by men 


who do not understand the first thing 
about the requirements to be fulfilled or 
the relative merits of different machines 


It has never occurred to such men to study 


or analyze the conditions, and what seems 


to be economy to them in many cases rep 


resents a most extravagant policy 


the 


of this | 


Intelligent analysis is only method 


to pursue in work ind, but as 


stated in the beginning of paper, 


} 


road 


Wwe 


must ever keep before us view ot 


the that the relative 


subject, 


the 


mnportance 


ot various factors be evident 

* Abstract of a paper read at the December 15, 
meeting of the New York Electrical Societv. The tests 
and investigations referred to in the paper were made by 
the author’s fir n, Dodge & Day, Modernizing Engineers 


of Philade) phia 


\s 


mposed 


example, we will consider a_ plant 


of foundry, machine shop and 











Referring again to the graphical dis- 
tribution of the selling price, the part that 








oft manufacturing complete machines is of interest to the shop manager is the 

from the crude material prime cost; it should be his object at all 
Phe on vay the relative data n be times to lower this figure. It is impos 

FIG. 3. MOTOR-DRIVEN LATHE EQUIPPED FOR EXPERIMENTAL WORK 

juickly grasped is by presentingthem grapl le by guess to determine course 
ly to the mind; the chart, Fig. 1, may to pursue. thorough study of all conditions 

be taken as the distribution of cost of t f the particular case in nd being abs 

finished product of the plant in question lutely essential if we desire to approach 
When the data can be compared in this n efheient resul If necessary, it would 

way the relative importance of each fac e easy to analyze st furthe e fixed 
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charges, labor and material shown above. 
The insur- 
ance, depreciation, repairs, power, etc. La 
bor may be subdivided into productive and 
non-productive, and material into propor 
of etc. The 


more subtle factors, 


former can be divided into 


tion steel, cast iron, brass, 


such as sanitary con 
ditions and light, must also be constantly 
borne in mind. 

Of all these factors we will consider only 


the equipment and means which may be 


necessary to enable the workman to use it 


at 
t ft 


I wish to be understood that my remarks 


) its 


ll capacity. 


from on will relate to shops doing 
of it 
at a high standard where 
In 
the latter case we can profit by experience, 
the f ist 


In 


a given duty, while in the 


now 


1 general class work, as is much 


easier to arrive 


parts are duplicated in large numbers 


while in rmer we mi anticipate 


each move one instance machines are 


designed for 


second they must be adapted to a certain 


class of work, and as a seldom han 


result 


dle any job to the best advantag: 

We must ever keep in mind that the 
object of our work should be to execute 
a job most efficiently the first time in the 


shop; efficiency being used in the broadest 


sense and not necessarily implying that the 


is arrived at as at 


cheapest production 
tained when manufacturing in quantity, as 


tools such as are frequently re 


spe cial 
quired in such a case would not be justi- 
tied 

Referring again to the example under 
‘onsideration, we will suppose the castings 
received in the 


have been shop and the 


method of machining determined upon. A 


rtain amount of metal has to be r 
moved and a definite finish is required 
ur object being to accomplish this result 
n the least possible time, or rather at th 
east expense 

Instead of taking any given example, | 
will now endeavor to outline the cours« 
f reasoning which must be applied befor: 
we can intelligently answer this questior 

The tool steel is the keyn ‘te of the sit 
ition, and a complete knowledge of its 


*haracteristics and possibilities forms thi 
ll 


bon steel will give a finer finis 


starting point for further work 


| 
vy, and 
used Where 
le, air-hard 


lace d & 


than the air-hardening variety 


form cutters is still largely 
heavy roughing cuts are possible, 


ening steel has unquestionably rep 


and, in fact, the recent developments 11 
the processes of hardening have been the 
direct means of revolutionizing old meth 
ods of machine-tool design and so-called 
shop practice 


} 


1¢ Taylor-White pro 


in charac 


The influence of t 


“ess has been revolutionary 
7 
in dwelling upon 


The 


principle of this discovery is clearly shown 


ified 


t 
n 


a few moments underlying 


on the accompanying curve, Fig. 2, which 


is plotted from values of cutting speeds 


and temperatures. It will be seen that this 
curve rises from the zero point until 1550 


degrees are reached, when the cutting val 
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ues suddenly fall off, this representing the 














full extent of our knowledge, when the chine-tool builders, and the results are 
experiments at Bethlehem were under- already being felt in the shop in the form 
taken. The most interesting and valuable of much more efficient machine tools 
fact, that these values again increase if the Che motor drive makes the measurement 
hardening temperature is carried beyond of power so simple that we may arrive at 
£ I - I } 
the “breaking down point,” was the result these results with comparatively little dif 
of work just referred to, and the superior- _ ficulty We have recently conducted 
ity of steel treated in this way as com- the shops of r clients, the Link-Bx 
pared with Sheffield Mushet—which was’ Engineering Con Vv, a series of expr 
probably equal to any air-hardening steel ments to deter e the best air-hardening 
on the market at that time, may be ex tool steel f use cast iron, Fig 
pressed as follows showing the testing lathe nd nece \ 
Mushet Taylor-White accesso! This particular lathe, w 
10 ( Stree 1.0 2.2 [ \ desc ‘ n Ove 120 sp le 
so ( Stee 1.0 25 peeds, ncreas G a per cent creme © 
Cast Iron. 1.0 1.3 nd esp y adapted to this we 
hese figures are t result of a series The elec l instruments on the left g 
of tests conducted by the Franklin | record of the ¢ gy absorbed and tl 
| } ' - 5 De. 2 
P a | 3 16 = cs | | 2 
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Novomber, 2¢th, 19026 Kind of Steel in 7 SELP HARDENLNG 
Forging .N Cast Iron. Kind of Tool Right Hand Boughing. 
( -_ ~" Clearance Angle of Tool Degrees. 
Cutting ¢ O0Le= 12 ? 
a . lg by g (Front 2 Degrees. 
Rake Angle of T 
( 20 Degreca. 
TABLE I. A PORTION OF A RECORD SHOWING THE M 
tute ar epresent the f : g ful etermi 
they < 1 be deter nec | here 1 \ \ 
i number fn ¢ ; ‘ ¢ } et ] rdar 
tre ted g | Ss cxp ined ) ri 1 tt go ft ( dat () 
I ch ive eq l vg xd 1 ] ed tw ( (7125) test 
An exact knowledge of he g t ( ( 7 
speeds of which nese t Is pe lit ex I t ind | | 
when machining different materials, and being kept « t e speed varied 
the power to pull various cuts under all I the t last just twenty 
conditions, are absolutely essential if we minute 
wish to properly design machine tools, or \ few ex nts wv prove of litt 
use them to their full capabilities in actual é st f I r variable 
service. The value of this information character The uniformity of the tool 


now being reali 














vy several of the ma- 














must be determined, then the cutting speed 
for material of all kinds, and finally the 
! ns between these quantities should 
be certained and empirical formulas de 
rived [This has been done tor certain 

nditions by Mr. Carl G. Barth, but I will 
refer to this work later 

With the present light on the subject, 
t seen range indeed how machine tools 
could have been designed in the past, and 
it is not strange that we can now criticise 


We do feel, however, 


the course pursued 


that the manufacturers of such apparatus 
are slow in adopting the proper course, 
although in every instance we have found 
them open to conviction and glad to dis 
cuss the problem from the present stand 
point 

It is 


the subject of 


not now intention to discuss 
machine-tool design, but I 
that inefficient 


part of most shops is the machine equip 


my 


do wish to say the most 
ment, and until the user of this apparatus 
realizes this point and demands machines 
designed along the correct lines, the de 
sired result will not be reached 


lo those who have not given the subject 


close study, this statement may seem to 
be without foundation, but it matters not 
what type of tool we consider, its short 


The 


feeds on the average drill press are ridicu 


comings. can be readily pointed out 


lously low, the power supplied and rigidity 


of the frame on machines using multiple 
cutters are out of all proportion to the 
work we should be able to absorb at the 
cut, and so on 

Reference was made above to several 


tool builders who are breaking away from 


preconceived ideas of machine design; the 


I made by Lodge & Shipley, 


roughing lathe 
ind the Bullard Machine Tool Company 
ind the Bickford Radial Drill coming to 


my mind in this connection. The Lodge 


& Shipley reducing lathe, shown in Fig. 4, 
cor 


was designed to pull, if I remember 


rectly, cuts aggregati section 


3 inches deep and 1-16 inch feed, the cut 


ting speed being 50 feet per minute, and 


material so C. steel. The belt will deliver 
50 horse-power at the tool-post, and the 
construction of the bed 1s such that this 


power can be utilized without undue vibra 
In all discussions of this kind we must 
that 


t10n 


ever keep before us the fact some 


work will permit of heavy cuts and coarse 


feeds and some will not, but even in the 
latter cases there are many ways open to 
cheapen production. Where the work is 


light and the operations of but short dura 
tion, it is very essential that the changes 
in speed should be obtained with the least 
loss of time; in other words, “ease of 
handling” is a most important factor 

[ think we are now in a position to con- 
sider the method of driving machine tools, 
the. requirements to be met being the fol 
lowing: A machine having been designed 
for a given duty, its maximum and mini 
mum speeds are limited by the character 
of the work it the 
speeds is determined by the character of 


will do; number of 
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the metal uniformity 
tool steel required 


of the 


‘onditions it 


is fixed by the most severe 
must meet 

For the average machine tool we do not 
think present conditions demand closer 
speed regulation than 10 per cent., as no 


good 


termining the 


means reached for de 


character of the metal, and 


in the average shop little is understood 
bout the relations existing between teed, 
speed and depth of cut for various mate 


rials 
There are two sides to the question, viz 
refinement of 


the speed required by the 


various elements with which we are deal- 

ing and the possibility of using this refine 

ment to its full efficiency in actual prac- 
The 

t 


demand a speed regulation of 10 per cent., 


tice first set of requirements may 
while the second would indicate that it is 
extremely difficult to use it to advantage 
in actual practice with present facilities 


We 


shop in this 


recently visited nearly every 


] ave 


where an extensive 


country 
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hem Steel Works, and I imagine most of 
you are thoroughly acquainted with the 
story of the development of this plant 
while under his direction 

Che cutting speed for steel is determined 
by the tensile strength and elongatior 
while for cast iron the problem is still 


more complex hardness is not only 


The 

affected by the chemical composition, but 
by the method of cooling and size of th 
casting, seldom find two cast 
ings that will permit of machining at the 
Same sp¢ ed 

It is possible, however, by careful ol 
servation and experiment, to ascertain ap 
proximately for a given shop the cutting 
speeds of which various jobs will permit, 
so it is absolutely essential to have some 
good means of determining it. It is im 
possible to judge the speed by eye, ever 
where a man works on the same tool con 


tinuously; nor will the character of the 


chip when cutting cast iron indicate the 
proper speed. 
When slide rules are 


not used, a “speed 


FIG. 4. LODGE & SHIPLEY REDUCING VALVI 
motor equipment has been installed and tally” on each machine would be the only 
without exception have found these con- proper way of enabling the workman t 
ditions to exist know the speed at all times. No sk1l 

For certain classes of work. the slide is required in its use or time lost in making 


rules, based upon the empirical formulas,* 


referred to above seem to us to be the 


only solution to the problem. By means 
of these most ingenious rules, it becomes 
possible to instruct the workmen how to 
do the work to insure maximum efficiency, 
the feeds, speeds and cuts all being dic 
the the 


various handles and gears controlling these 


tated indirectly by positions of 
factors 

These slide rules must be in the hands 
of a force of men who are perfectly con- 
versant with machine-shop work and able 
to lay out the course any particular piece 
should pursue in going through the shop 
The surrounded 
by the proper organization 
exemplified by Mr. Taylor at 


rules—if 
has been fully 
the Bethle- 


value of these 


® Barth's latne speed slide rules described at pages 1684 


and 1774 Vo 25.— Ep. 


the reading. A tachometer suitable fo 
this work has not yet been placed upon 
the market, but on a recent Mil 
waukee, I had the pleasure of seeing one 
that will, I think, meet all requirements. 
We have not touched on the labor prob 


lem, and in this connection I will say that 


visit to 


we must ever bear in mind that the effort 
is proportional to the incentive, and in 
most shops running with an old equipment 
the latter has been utterly inadequate t 
call forth continued energetic service from 
the men. 

In our estimation the most characteristic 
and valuable features of the electrical sys- 
tems, which we will now consider, are the 
elimination of complication and physical 
effort in handling the machines, and the 
direct advantage resulting from this cause 
may be very far-reaching. 
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Boring Hollow Spindles With a Hollow Drill. Before resuming my narrative, it seems 
In boring the inner tubes of steel guns desirable to press rrief sket ‘ t g \ 
t large caliber it has long been the prac engineering condi s forty yea go n 
ice to bore them with a hollow drill | science f thermody cs had tt 
which leaves a core in the center ween established on the foundation laid dn y 
so that the entire metal removed 1 the experiments f Joule, determin ng this syst \ I 
not converted into chips but nly with precision the rate at which, throug \ 1 eing 
what might be termed a shell of it, the medium of water, heat is mverte { f 
the outside diameter of this shell being into dynamical force his science wa On t G 
practically equal to the bore and the inner however, as yet without practical results. | Is w 
liameter being enough smaller to leave a The condensation of steam in the cylinder valve wert 
reasonable thickness for the drill. At the from the conversion of its heat into m« valves afterward 
works of Schneider & Co. at Creusot, chanical energy was unregarded Phe What w ca 
France, the writer saw gun tubes being same was true also respecting the tar separate 
bored on this plan, and it is likely that the greater loss from the changing tempera St ‘ we 
same plan is followed at Krupp’s. It has tures of the surfaces with which the steam ole 
not, so far as we know, however, been comes in contact in alternately entering O e M 
applied to the boring of hollow spindles and leaving the cylindet The action of much high 
for machine tools until very recently, when these surfaces in transmitting heat from  densers were 1 
we found it in use in the shops of Mr. the entering to the exhaust steam without nd ease of 
Dietz in Cincinnati, Mr. Dtetz’s shop be- its doing any work was imagined by very — effected | 
ing operated in connection with that of few by cams ag t 
the Lodge & Shipley Machine Tool Com In the United States economy ot stea QO eng 
pany and upon certain sizes of their lathes was sought only by mechanical means cs 
Mr. Dietz is using in a boring machine by cutting off the admission of the steam to 
if the usual type a drill made like the at an early point of the stroke in a singl tea x] ( 
accompanying sketch, which is a hollow vlinder and permitting the confined steat enduring ¢ 
‘vlinder with a 3-16 inch oil pipe for to complete the stroke by its expan Mr. ¢ | 
ubrication, and the cutter is located as’ By thi ins a large saving of ste ) 
shown, inclined somewhat to the axial ver that consumed in earlier practice wa t ! 
plane in order to give a top rake and with — effected 1 with this gain the universa r 
the edge serrated in order to break up the’ disposition was to rest content 
| 
| 
( EE | 
\ es 
HOLLOW DRILL FOR BORING HOLLOW SPINDI 
hips and allow them to be washed out \me 1 was eminently the nd ft tl t i 
through the groove milled in the tube as_ cut-off syste1 in early application of ) l 
shown. The boring is usually done from which was on steamboats The earliest Cor ipplie ( 
each end—that is to say, the spindle is device for this purpose was the elegant point f 
bored half way through from one end and_ Stevens cut-off, which still keeps its posi produc: rle 
then reversed and the boring completed tion on the class of boats to which it was ed th f 
from the other end This leaves a core first applied, though commonly modified — thar e d 
if metal which can be used for other pur by the Sickles improvement. In this sys outside the ( 
poses, and which, as it is worth a consid tem the exhaust valves are operated by the most p ent 
erable amount, is well worth saving, to separate eccentric, and all the valves have of aut if 
say nothing of the fact that the boring is the amount and rapidity of their opening which it wa Ippo 
more easily done and with less strain upon and closing movements increased by the featt was « n 
the machine by this plan than where all intervention of wipers, those for the ad In Ene when 
the metal removed is reduced to chips ission valves being very long, and giving expat \ 
———— a correspondingly greater enlargement of drive r 
Engineering Reminiscences—VII. opening, T] ilves were double poppet e, the point 
BY CHARLES T. PORTE! valves ving nearly in equilibrium in nd t g tio1 
[Copyright 1902 dire 1 vertical to their seat Phis thre ‘ 
[ come now to the turning point in my cut-off w found to be capabl f 2 ploved 
ireer, and the teflection forces itself provement in o1 Iportant respec nd « 
upon me, how often in the course of my closing tf the valve grew W { ( State 
life incidents trivial in t selves have S ipproache eat d whi N 
proved afterwards to | e been big with pistor is g 1 t ipid \\ c 
onsequences; and how ever ymetimes tean ‘ ih the p it \ 
hains of events, beyond control, of press ore ot ( 
vhich indeed I had no vledge, ha pansive value w t r] W t ‘ 
letermined my course. 1 1 be ca ti lrawing I ( \ 
the case in the lives of many persons, and t defect Mr. S es invented |] \\ 
the thoughtful mind ca ba n brated Dp ff f 
them without being pressed bv the \ e St ! vip 1 
‘ is interrelations ot eing ping 





the numerous fort 
it-off { : 
d that the hye t 
tea Ww: \ ( 
t it by a separate 
yack f the i 
t-oft being fixed 
i etfecte ] by 
yst wa 
yur 
iW 
! { 
l I] 
\ I 








by the same Scotchman who first applied 
a rotating paper drum to the Watt indica- 
tor. The cotton and woolen mills, as their 
business grew, felt the need of additional 
power, but dared not employ higher steam 
pressures in their cylinders, because the 
beam centers of their engines would not 
stand the additional stress. McNaught 
provided an additional cylinder to carry a 
higher pressure, and applied this pressure 
directly to the connecting-rod end of the 
heam. The exhaust from this cylinder was 
taken into the old cylinder at the old pres- 


sure This cylinder then exerted the 
same power it always had done. The 
stresses on the beam centers were not 


increased, but the power of the engine was 
doubled, and only a little more steam was 
This method of com 


McNaughting, 


used than before. 
known 


and became very common in the manufac- 


as 


pounding was 
turing districts of England and Scotland. 

There was one feature which was com- 
mon to all engines, both ashore and afloat, 
and of whatever make or 


name, except 


locomotives. That was the piston speed, 
which varied only from 250 to 300 feet 
per minute. This last was the maximum 
speed, to which every new engine, however 


novel in other respects, was made to con- 
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and the Sickles cut-off. This was made 
adjustable, and was regulated by the gov- 
ernor. At the time of our entrance, Mr. 
Allen, the new engineer, was engaged on 
the scaffold. Mr. Burr called him, and 
he came down, and at Mr. Burr’s request 
explained to us the liberating mechanism 
and what he had done to make it work 
satisfactorily. The regulation did not ap- 
pear to me to be very close, and I made 
to Mr. Burr 

my governors. I 


a determined effort induce 
to substitute of 


showed him a cut of the governor, and 


one 


pointed out its combination of power and 
sensitiveness, but all in He 
satisfied with things as they were, and | 
lost 
a governor but also an 


vain. was 


went away crestfallen, having not 
only the sale of 
opportunity for a triumph in a very im- 
portant place. But I did not know to 
whom I had in fact been talking. As we 
Mr. Allen asked ef 
would some time and him—he 
had something he thought I would be in- 
terested after. He 


told me he had a plan for a variable cut- 


were leaving, me 


call see 


in. I called soon 


off, with positive movements, which he 
thought would avoid defects in the 
liberating gear. He had had it in his 


mind a good while, but did not think it 
could be used, because the governor could 
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it available also to enlarge the openings 
This improvement consisted in the em 
ployment of two rockers having a common 
axis, and separate driving arms, as well 
The driv 
ing arms were made to vibrate a long way 


as driven arms, for each valve. 


towards their dead points, and the in 
creased opening novement in arc thus 
obtained was imparted directly to the 


valve. This combination of an enlarged 
opening with a reduced lap was, perhaps, 
the most surprising feature of Mr. Allen’s 


system. 
The four-opening equilibrium valve 
afterwards invented by Mr. Allen and 


since always employed, requires but two 
seats in one plane. These could therefore 
be made wider. The division of the driv 
ing arm was then dispensed with, and the 
enlarged openings were obtained by in 
creasing the length of the driven arms 
That this of ports 
and movements should have been elabor 


remarkable system 


ated in the mind of a man who had no 
knowledge of mechanics except what he 
had absorbed in engine-rooms, must stand 


among the marvels of inventive power 





Arrangement for Testing the Power Required 
to Drive Shafting. 

A. Bollinckx, of Brussels, Belgium, has 

and memorandum of 

a method for testing the power required 














form 

One morning in the winter of 1860-61, not handle the block in his link so as to 

\ir. Henry A. Hurlbut, of the firm of maintain uniform motion, and he had sent us a_ sketch 
Swift, Hurlbut & Co., wholesale dealers been inclined to abandon the idea; but 


rESTING THE POWER REQUIRED TO DRIVE A 


in hats, at No. 65 Broadway, and who 
vas interested in my governor manufac- 
me to tell that a 
Henry A. Burr, manu 
hodies, at the 
Cliff 


having trouble 


ture, called upon me 
friend of his, Mr 
tacturer of felt-hat 
1 Fankfort and 
York, had 


engine 


corner 
New 
his 


streets, in 


been with 


He thought my governor was 
just what he needed, and asked me to ac 
company him to Mr. Burr's office, where 
he would give me the advantage of his 
personal introduction. the 
with Mr. Burr which followed, I did not 
have an opportunity to say a word. After 
Mr. Hurlbut had explained the object of 


our visit, Mr. Burr replied that he had 


In interview 


had a great deal of trouble with the regu- 
lation of his engine, and had thought seri 
ously of getting a Corliss engine in the 
place of it; but, two or three weeks before 
the builders of the engine had sent him a 
very skillful engineer, and since he came 
there had been no further trouble, so he 
should not need my governor. He invited 
to 
had been taught to behave itself 
We found a pair 
stroke, 
minute, 


us see his engine, in which—since it 


he evi- 
dently took much pride 
of beam engines of about 5 feet 
at 
made by Thurston & Gardiner, of Provi- 


running 25 revolutions 


per 


They had the usual poppet valves 


dence. 


LINE SHAFT. 


when he heard me describing my gover 
nor to Mr. Burr it occurred to him that 
that governor would do it, and he would 


He 


no diawing, not a line; the design existed 


like to explain his plan to me. had 
He put down his ideas, 
with chalk on the 
sketch 


only in his mind. 
as he fitly expressed it, 
engine-room floor, and that 
represented the perfectly matured system 

When his plan came to be analyzed, it 
that everything had 
and for, 


rude 


been 
to 


found 
out 


was 
thought provided even 
equalizing the opposite port openings, and 
compensating for the unequal piston mo 
tion produced by the vibration of the con 
necting rod, so as to make the opposite 
diagrams identical. But the wonder did 
not stop there. Mr. Allen had 


the defect in the link motion of making a 


remedied 


narrow opening for admission when cut 
ting off early, by employing a four-open- 
ing admission valve of unique design at 
of 
greatly enlarging the opening movements. 


each end the cylinder, and also by 

The four-opening valve required four 
seats in one plane, and it was important 
that these should be ds narrow as possible. 
For this purpose Mr. Allen employed the 


Corliss wrist-plate movement to reduce 
the lap of the valve, and, by an elegant 
improvement on this movement, he made 





! — 


i 


| 





to drive line shafting, the object of the 
arrangement being to eliminate all resist 
ances except those of the line shaft under 
test. 

The sketch is reproduced in the accom- 
panying line engraving. A_ short head 
shaft A B has a coupling at 4A by which it 
may be connected to the shaft under test 
this the head 
shaft is driven at the required speed by 
the motor C, and readings are taken which 
include the power required for driving the 
head shaft and the motor together with 
the electrical losses of the motor only 
A, readings 
again taken, and the difference between 


Disconnecting coupling, 


Connecting the coupling are 
the two results gives the power absorbed 
by the line shaft. The result 
except for the change in the efficiency of 
the motor under change of load. This 
may be allowed for, although in the appli 
cations made the correction was too small 


correct 


is 


to be of any practical importance. 




















do 


difficulty, 
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German Flanged Boiler Head Milling Machine. 
At the Dusseldorf Exhibition, 

Otto Froriep, of Rheydt, exhibited a mill 

ing machine for the edges of flanged boiler 

heads, which we 


recent 


For 
small heads the work rests on one roller, 


illustrate herewith 


The feed rotation 
\ roller 
keeps the hight of the head regular; a 
he 


feed is variable according to the thickness 


for large ones on three 


is effected by a wire rope drive 





pressure roll permits steady cutting. 


and hardness of the plate and the amount 
to be milled off The of 

3 meters, or 118 inches, of plate 
The 


millimeters, 


rate milling is 


edge pc I 


hour cutter employed is only 


35 


or 1.38 inches, in diameter 


The heads may be circular, elliptical, or of 
irregular outline 





Casting Rockers to Steel Shafts. 


A manufacturing concern writes us as 
follows 


“We 
the 


are having considerable trouble 


with rockers of our printing presses, 


which are cast on steel shafts. The trou 


ble is that the 


iron, in shrinking, does not 
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‘Pour it 
I remember, 


with 
As 


shaft and 
so it will burn on.’ 


me the 


hot 


pattern, 


the shaft was some 


amount of metal might have been 3 pounds 


or so; I poured it hot, put a riser on it 
and red lead on the shaft. It looked all 
right and was taken away It was back 
the second day the thing winked 

‘Didn't pour it hot enough,’ I was told 
‘Tl pour it hot enough this time,’ I ex 


claimed 


io at 
ladies (sin 


ot 


gle hands) through the mold. I think that 
shaft was pretty hot. It was carried away 
I never heard of its winking 


‘Il think in this case small 


shafts, with a small 1 mold is 


made and the shaft laid in, and it 1s poured 


full of iron—what is termed hot iron 
Che iron does not TI n to the shaft, 
and chills around it, as in my first case 
“We have many burning jobs to do f 
quite a number of manufactories Chey 
send us the broken casting with piece 
broken off together In 


We burn them 


doing so we iron enough through t 


inch diameter; the 


aS 
through 
and b 
iit 
t 
} 
If qu 
t woul 


Wel 


Le 


tp run iron enough 


melt face of shaft 
the iron away and 
r imon burning 


It, | sh yvuld suppose 
We 


some 18x12 inches 


make 


grinding emery 
tt g-inch pegs put 
<ing out 1 inch 
level have inv t 
tor wood-w ng 
{ 
« Lt e & 
gh on the tt 
nt of lost m n 
I cing ed 


Flying Ships Made to Fiy Downward. 


lar setting fort 


a 


Navigation Un 








— 
~ 


f 


= 











not seem to be able to obviate this 


and Wwe 


» lay this matter before one of your ex 


pert writers on foundry practice and set 
if he or you cannot let us know how this 
ob can be done commercially so reg 
ularly insure success.” 

R. H. Palmer comments upon this as 
follows 

I was given a job when working as a 
molder like one you name. The boss gave 


FLANGED BOILER HEAD MILLING MACHINE 

( cdg metin t tane 

) 1 {OO po as ot nel eC \\ 

ce the cast ng Mi burned s ve ca 

et a ladle under where thi is to ru 

after passing through the channel cut 
between the broken parts Wi Start 

number of men with whit ( from 

the furl ( hey po t ( Iter the 

other into proper sprew; it passes through 

] casting out int he ] dle et recelv¢ 
t. The ladle when full ( ed by 

Ider, who pours the iro i mold 
the iron will be sharp enough to p 

vy ordinatr Neces nd econd ladle 


‘ \ 
Ce 
vlc dee 
ind w 
tT d 
posed 
e of g 
r ‘ 


ew 7 a 
1 Gene, » 
cw vel 
ng on the g nd 
the I r 
( i wit ] 
und. Inste f 


lan air, an ine 
h | your 7 ‘ 
It is in f 
peed, as it ‘ 
‘ t dirig 
ent ) plane 
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machine may be placed 
I ed back to the countershaft, if de 


and then you thus leaving a clear overhead space 
captive balloor is 6 inches in diameter and 
shown in Fig. 4, 


The table 


journeys 
Daeltar says that when 1eroplane 
been perfected a line of aerial navigation, 
‘onsisting of a series of captive balloon 
would cost less than a railroad, and how 
much more speedy the transportation 
would be! We suppose he must have fig 
ured in the cost of power f 


balloons down to earth for a new load oft 





massengel By the Way, WHY would it 

I : 

not be a good cheme to employ iptive 
S | 


valloons for hoisting elevators 








Vertical Boring and Turning Mill. 


he accompanying engravings illustrate 


i newly designed vertical boring and turn 


ing mill which will swing 





inche . diame ter 


Fig. 1 give 








whole; Fig 


at the back of thi WING DRIVING MECHANISM 








driving pinion 
gear ring, 
lower surface of the 
three jaws, which may 
Illy or adjusted independent 
cored underneath to prevent 
By means of the f 
gears and a two 
untershaft, sixteen changes of speed ar¢ 
the tabl The back gear 
ll be noticed 


In@ gears, it WI 


are within the base of the mill and 
therefore well protected from 
frame has a at the 


Inspect 


The cross-slide, which has a 
15/4 inches, is fitted with adjnstable stops 
for automatically tripping the feed; a 
clamping handle is provided for securing 
the slide to the rail Che turret slide has 
i travel of 1834 inches; it has adjustable 
stops for releasing the feed, and means 
are provided for clamping the slide in the 
swivel guide. The counterbalance is sus 
pended within the column. The turret has 
five sides or working faces; and these, in 
addition to being bored to receive the 
shanks of regular tools, are provided with 
tapped holes so that special tools mav be 
sed 1f required. The turret clamping lever 
' 


released remains in a tical posi 























AMERICAN MACHINIST 




































































March 12, IYo3 
n and with a cone ot four gears keyed teed ( eve 1 feed 1 s t welg it <= OOOD 
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manufactured for the market, but which 
are made by workmen, foremen, super- 
intendents and master mechanics, because 
those in authority over them will not fur- 
nish them. 

Viewed from the standpoint that these 
tools usually effect a large saving over 
their cost, their being made is a direct 
gain to the establishment. This is the 
workman's view of it, and it may be well 
for some managements that he does take 
this view of it, or their work would not 
go along as well as it dces. On the other 
hand, if the cost of the tool is compared 
with the prices of those in the open mar- 
ket, the company suffered a decided 
loss, and this in first, in the 
direct cost, and again in the quality of 
the tool. If they do not have the latter 
loss, the first one will be proportionately 
very large. An adequate supply of the 
necessary tools will do away with all trou- 


has 


two ways: 


ble in this direction. 

But it is not this class of work, neither 
is it that other class (unfortunately large 
in some quarters) where orders have to be 
ignored or misconstrued, that the work 
may be gotten out promptly and econom- 
ically, that I about. It 
was:rather the little ways that grow up 


started to write 
around men due to their individuality. It 
is the peculiarities that are found in a 
shop that make it from 
other shop doing the same kind of work, 


different every 

I will not be in the least surprised to 
find that there are those who will not be- 
lieve the accuracy of my statements when 
[ say that there are men who do first-class 
work in one shop but who are failures 
in shops not doing any better work, and 
that 


some shops that although tried in others 


there are methods in general use in 
have never given satisfaction in them. It 
a surprise to some people if they 
follow the methods 
their These 


be giving good results and be very 


might be 


were to exact used 


by some of men methods 
may 
satisfactory as far as the work being done 
is concerned, but the training they give a 
man may be such as to unfit him to take 
If he is on the 


work, he is apt to develop 


up some other line. put 


other line of 
little, to him, easier ways of doing the new 
line of work, and these ways being in turn 
communicated to others who may come on 
later, finally come to be looked on as the 
only ways to do the work. 

Some foreman or superintendent may 
see how things are going and may think 
that by posting an order he can, with a 
stroke of his pen, turn things into a bet- 
ter channel. If he the 
watch closely, it may surprise him to find 
out what careful work it will take to really 
If he is 
a “bluff” 
at it when he is around, he will have easy 


takes trouble to 


change the men’s fixed habits. 
satisfied to have the men make 


sailing, but that will be another thing en- 
tirelv 

“Confound that man Jones, anyhow. He 
Elseworth was one of the best 


said men 


he ever had working for him, and I can’t 
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I have 


think when I’ve had a poorer one. 
to keep my eye on him all the time to keep 
him from blundering ahead and _ letting 
things go before they are half done.” 
Now there is no use in blaming Jones. 
He told you the truth about the man from 
his standpoint. The trouble is that Else- 
worth is tuned up to the music of a barrel 
factory and is trying to do your work by 
that tune, while it would go much better 
to the tune of “Old Hundred.” Whether 
you believe it or not, a man will work to 
the tune that he has been born and raised 
to. He may march your march or dance 
your jig, but it will be done to his own 
tune, and if that tune chanced to be his 
father’s and perhaps his grandfather's and 
his great-grandfather’s before it was his, 
it is indeed a hopeful manager who thinks 
he can train him to forget it and learn an- 
other. 
and his great-grandchildren may be able 
to sing the new tune as he sings the old 


Patience will accomplish wonders, 


one, if nothing else is sung by that family 
in the meantime. 

Machine 
numbers in and around Cincinnati, but if 
you question the men in the shops you 
will find that the tune that most of them 
were raised to belongs east of the Alle- 
gheny Mountains and not far from Mas- 


tools are now built in large 


sachusetts. Furthermore, you will find 
that their machinery differs from that 
made in the East in more ways than in 


the difference of design as made by the 
designer. This is due to the Western 
tunes in the factories. 

Go into the immense steel works around 
Pittsburgh and approach the men who are 
the men in getting out the work, and see 
how many of them are attuned to the tunes 
that Sheffield, 
England truths, 
but it is not so clearly recognized that this 


have their birthplace in 


These are well-known 
same persistence of ideas is universal and 
that the facility with which radical changes 
can be made largely on 


depends very 


whether the changes go with or against 
the natural methods of thought of those 
who are the channels through which the 
changes have to be carried out. 
Education and experience are great helps 
finds it 
himself to a great variety of conditions, 
life 
educated is 


to one who necessary to adapt 


and a man _ whose has been 


among the apt to 
the importance of these things, if, indeed, 


spent 
underrate 


he does not ignore them altogether 

Once Missis 
sippi River steamer whose business it was 
He 


was at the head of his class and was said 


there was a mate on a 


to oversee the loading and unloading 


to be able to swear harder, louder, longer 
and with greater variety than any man 
on the There came a time when 
this 


swearing. 


river 


man’s ideas changed, and he quit 
He soon found that his success 
at his business was very rapidly diminish- 
His family depended on his success, 


and 


ing, 


so something must be done, done 


promptly. Fortunately he was a keen ob 


server of human nature and somewhat of 
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a philosopher and in a short time he had 
revised his vocabulary so as to do away 
with any necessity for profanity. 

“Crawl, you Helminthological Ichthyo 
saurus, crawl!” “Conglomerate your hy 
pothetical solecisticallity there, do 
“You Helispherical Ichthyosaurus 
asleep ?”’ 


you 
hear ?” 
Mesembryanthemum, are 
“That's it, my Hemodoraceae, my Cedido- 
Dequantitate now, ab- 
“Ho! there, ye 

materialize I 


you 


myia Destructors. 
horrently dequantitate.”’ 
Abecedarian Ignusfatuus ; 
say, materialize, or may the transmigratory 
Parallelopipedon seize you.” 
Can you doubt that with a 
judicious use of such language this man 


free and 
not only recovered his lost prestige, but 
sent a thrill the length of the Mississipp1 
River, and that his name was spoken with 
awe in far distant ports. 

To the man in the shop there is nothing 
of much importance as compared with get 
ting out the work. If that is right, he 
cannot see why he should waste his time 
details of 
You may compel him to 


and worry his head with fine 
time-keeping. 
do it, but it is usually at the expense of 
the work, and if the whole establishment 
is a place for making something in the 
best way and at the lowest cost, you do 
not want anything to add to the cost 

take 
advantage of natural tendencies, I often 
look at the work of the Salvation Army 
They want people to sing, and to sing 


They do not 


As a good illustration of how to 


good wholesome sentiments. 


as to what tune they shall be 
or “A Hot 


11 


To-night” will d 


split hairs 
“Annie Rooney” 


Time in the Old Town 


sung to 


if they are catching the public fancy just 
then. And this shows good leadership, 
for it is singing they want, and they get 
it, lots of it, and sung in a way that shows 
that the singers enjoy singing If ou 
music is not harmonious, we are either 


trying to play music too advanced for our 
men, or else we have not selected mei 


competent to play the music we must have 


One of the things that used to cause a 


great deal of argument among the boys 
when I was young was the statement that 
“only one thing can be done at a time 


Many were the things we would do to 
disprove this, for I may say that none of 
us believed the saying. To-day I think it 
might better be stated “only one thing c 

be thought of at I think it 


would be 


a time,”’ when 


pretty close to the mark, and 
we are doing very well if we can direct 
the thought; fully as well as we should 
If this is true, it can be readily 


seen that where a great variety of things 


expect to. 


are required of men, it is well to get 
the help from their previous training that 
it can give. 
Almost 
variety of ways, and I always think 


everything can be don a 
there 
is more chance of a thing being a success 
if the the 
consideration. 


affects men is given 


Without re 


gard to whether the men will object to the 


way it 


very careful 


new ways, which was not the point I was 
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considering, we plan and study as to the 
best way to pass the work through the 
machines and often turn a man away with 
“you do that work now and do it the way 
I tell you or ——.” It wouldn’t be good 
judgment to talk to a lathe that way just 
because it was running a little bit off, 
would it now? W. OsporNeE 





Estimating Length of Driving Belts. 
BY CARL G, BARTH. 

In the article by ‘‘Jon.” at page 1828, 
Vol. 25, he gives Rankine’s formula for the 
length of an open belt over two pulleys D 
and d with a center distance C as being 

L=n(?t £4 Se 69 

2 ¢c 
which, however, should have been: 
) a 0.08 ( 7 ri 2 . 

iL (2+ = D Mn) +2C 

2 c 

In this way he shows Rankine’s formula 
that too great, 
instead of only a trifle too small, in the 


to give values are much 
six cases he has chosen as examples for 
testing the various formulas and methods 
with which he is familiar. 

Now, the true transcendental formula 
for the length of the belt may be written 
in the following form: 

Dad. Cxf x s 

L=n' ~ + r+ 

( 2 1 12 40 


445 1152 
; Po 3 
in which r (7 ; t) 
2 ¢ 
But 


series part of t 


as x is always a small fraction, the 
he formula converges very 
rapidly, and is for very small values of x 
fairly well approximated by its first term 1 


The following fractions are, however, as 


will be seen, closer approximations to the 
series, in the order given: 
12 cr, x* t , 
i+ —+ t a 
12 t 12 144 1728 
60 — 13. (474774 52 
60 — 15.2 12 \c 609 
168—61 +—2. r t 5.4 
== I + + + 
1653—75 + 12 40 1458 
7-1 7 
1405 


Substituting, therefore, first 1 and next 
each of these fractions, for the series in 
the above formula, we get the following 
this formula, of in- 


creasing accuracy in the order given: 


approximations to 


J+d\n : 
p—(Pt+d oe 1) 
(J) ) 
tte D+d)m 1 oy I2 14 >) 
2 12—. 
) 7 . 60—12 
/ (D+d's Ce eae 4-0 (3 
2 ho— 18.7 
(J+d)z . 68—6 —21" : 
/ D+d nul Ia v* +20 
2 168—75.2 
+) 
Substituting the value of +, these for- 
mulas may be written : 
+d); J— 7)? 
L (D+d)x + f d +2 1) 
2 4¢ 
J D+d)x 12C ( D—d)? L2C (2) 
2 18C ?—( D—d): 
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i (D+d)x , ( D—d)? x 
. od (3 
240C ?—13(D—d)? 


w 
~— 


C 
240C ¢—18 ( D—d)? 
pa (Praia , (D—d)? , 4 
2 1c 1) 
- p—g\s ' 
672C *—61 (D—d)*— (L a 
2¢ 
672¢ : —75 ( D—d )? 
a. - 0.08, the first of these is Ran- 
47 


kine’s formula in a better form than that 
in which “Jon.” intended to present it to 
your readers. 


Now let “Jon.” 


rest of them to his various examples, and 


} 


apply both it and the 


then make up his mind as to how far the 
increased labor of applying the more elab 


orate formulas is warranted by the in 


creased accuracy. I advise him, however, 
not to compare the results with his alleged 
exact lengths as obtained by actual meas 
simply with one another 


urements, but 


His examples 1 and 4 are probably the 
only ones that will show up any material 
difference in the results he will obtain by 
the four formulas; the former because C is 
small as compared with D and d, the latter 


D | hile 


becaus« is large; while the rest of his 
a 
examples do not represent extreme values 
, D 
tr either ¢ ; 
d 
Meanwhile, my own way of assuring my 
self of both the ab te and relative met 
its of these formulas, is by applying them 
sg »% 
to the extreme S a ) ind ( , tor 
a a r 16] For 
i 3.141 
s the formu give 
M4d\n ,L 
/ / - + D=3.0716 1) I 
2 2) 
4 ) 
r= d)n 6/ +/J) 
2 12/)¢‘—/) 
=3.1162D 2 
4 ) Ao /)- 2 ) 
/= 1) ad x + / os / 13/ + D 
2 2) 60/)¢—18D 
=2,1303/) ( 
/ D+d)x )) 168/))?—61/)?—2D) 
2 2/) 168D)?—75))3 
+ D=3.1353/) (4 
For this, even theoretically, absolutely 


tor 


over 2 per cent., 


extreme case the Rankine’s 
mula (1) is thus but littl 
“Jon.” has accordingly done both him 
old 
by making it out to be over 
that 


and 
self 
great injustice 


and our good friend Rankine a 


6 per cent. in a cast does not repre 


sent even extreme when consid- 


practice 
ered all around, though it is certainly ex 
[ pulleys 


treme in so far as the actually 


touch each other However, the error of 
formula (2) is only about one-half, that 
f (3) less than one-sixth, and that of (4) 
less than one-tenth, of that of Rankine’s 
the last 
so elaborate 


formula (1); and, except one, 


these formulas 
that 


using them, 


are really not 


they ought to scare anybody from 
whole has 


length of a belt 


who on the any 


use for a formula for the 


I, for one, have never had use for any, and 


have only incidentally developed them in 
developing improved formulas for open 
belt speed cones, of which I also have a 


goodly lot, of various degrees of accuracy 
and consequent elaborateness 


*Ton.’s” length of 


formula (7) for the 


uld of course have been 


i crossed belt sh 


1So°—cos.-! * 
L=sy < 1)/++ap Cc 
go 
4 
in which D'=! qd and which may be 
written : ' 
7 
L=2)Vv C —1)/ + D(2—cos.-1 4 )\ 


Letters From Practical Men. 


Thread Cutting—Oiling Twist Drills. 
Editor Amer Machinist 


ican 





[I usually try new things that promis 
improvement whenever opportunity pre 
sents, and when those articles on cutting 
threads with the compound rest set ove 
30 degrees appeared, | was anxiou ry 
that. I ground my 1 with top e and 
with the rest set at degrees | rte 
in, and the result wa “therce’ looking 

b | tried different ole n top but 
rot till tl » W rly parallel th 

io ~ 

¢ 

, 

5 ' 

) 

i i 
A THREA 
I ge g 

\ I f tin \t 

~ I 

npanying ske ( 

V ¢ ( l 
\lade | l Oo | +e, 

1 se \ ente 

1] t ve 
the thread 

Mr. Ri f ticl page 4 

\ drills, w excell ; but my exp 
ence has ( t is best not t 
laré l it e hole when drilling t 
steel J t wipe tle on the ‘ 

. an emov roe 
lard i h when I can g 
pentine W he ‘ iethods he give 
drilling ird el ta try harden 1 { 
mt of tl drt ( ry 
turpentine CHE! 

Canadian Geography, Etc. 
Editor Amer in Machini 

\n em at page js fe ‘ 
the re der recently placed 
Lox tive & Machine Tool Comp 
M urea makes rather amu ng | 
t i Canadi (Jt course we are p l 
f the fact t Mr. 7 Reid vy ‘ 
t f 4] \ cent 








380 


cents,” but when your cor- 


Montreal, 


‘look like 30 


respondent, in referring to 


peaks of it as “the historic city Wolfe 
nade famou it makes a Canadian smile. 
\s a matter of fact, Wolfe never saw 


Montreal, and if the representative of the 


Niles-Bement-Pond Company was_ en- 
vaged in “scaling the hights of the his- 
toric city Wolfe made famous,” it is a 
vonder he came out as well as he did 

As a further instance of this lack of 


geographical information concerning Can- 


ada among our United States cousins, I 
‘nclose a slip taken from the front page 
of Catalog No. 46 of the Allis-Chalmers 
Company. You that both the 


Id and the new notes are wrong in thei 


will note 


geography. Calling Canada a ‘depen 


] 


dency of the United States” is a little 
premature, to say the least. 
H. V. HAIcHrt. 

The notice referred to by Mr. Haight 

as follows: 

On the title page of this catalog th 
following ‘Sole manufacturers for the 
United States, Canada, British Columbia 
Mexico, South America, England, South 
Africa, Australia,” should read: ‘Sole 
nanufacturers for the United States and 
territories; dependencies and colonies of 
the United States, including Cuba, Porto 


Rico, Philippine Islands, Hawaiian Isl 
ands and Dominion of Canada; also a 
right in Mexico \LLIS-CHALMERS CoM 
PANY. 
A Home-Made Carburetor. 
editor American Machinist : 
Che accompanying sketch shows a cat 


buretor which I had made some time ago 
for use on a 10 horse-power engine. It 
is made entirely of common gas pipe and 
fittings, with the possible exception of the 
This 


at hand, but probably any ordinary 


needle valve was used because it 


Was 


gas cock could be used in place of it, as 
this adjustment was seldom altered after 
being once set 

The carburetor is of the constant level 
type used on most stationary engines in 


a pump to draw the gaso 
The top of the 
overflow pipe should be about 34 inch be 


which there is 


line from a lower level 


low the top of the spraying nozzle, the au 
opening at the mixing point should be re 
duced to about 7g or I inch diameter and 
the end of the spraying nozzle should be 
a slot in the 


flattened out so that there is 


nd about 1-32 inch wide 


The carburetor was made in order to 
ilter the method of governing the engine 
from hit-and-miss to throttling for the 
purpose of making some comparative tests 
It was used at various speeds and loads 
ind gave uniformly good results \ ma 
chinist did all the work in about half a 
lay, and in operation I could not see but 


hat it was just as satisfactory as though 


nuch time had been spent on special draw- 
ings, patterns and brass c 


astings 


SE 


fine 


OLIVER 


‘veyor of information but also, to me at 


AMERICAN MACHINIST 
The “True” Cutting of Metal. 
Editor American Machinist: 

Two articles which have recently 
peared in the AMERICAN MACHINIsT have 
been of to me. 
They have been each not only the con- 


ap- 


rather unusual interest 


t 


least, the suggester of more advanced in- 
quiry. 
Points About Grinding,” at page 185, and 
the other that one about “Speeds, 
Feeds and Cutting Angles.” The 
paper, I see, was read before a British so- 


One of these articles was “Some 


was 
latter 


ciety and in the discussion which followed 
one of the speakers said that a light cut 
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is found also in the 


semi-contradiction 
other trades. Perhaps one of the most 
satisfactory and indisputable examples otf 
true cutting is in the beautiful shavings 
made by the carpenter’s jack-plane, If 
the plane does true cutting, what does thx 
saw do? It certainly cannot do true cut 
ting if the plane does it, and yet it accom 
plishes what the operation of cutting is 
universally understood to do. It separates 
a portion of material from that of which 
The real 
the saw, however, is merely 


of sawdust, a tearing rather 


it has previously formed a part. 
business of 
the making 


than a cutting operation, you might say, 



































(speaking of course of the cutting of and the separating of the one piece of ma 
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metals) was generally true cutting, where- terial from the other is really only the 


as a heavy cut was more like punching. 
A pertinent question, perhaps, the speak- 
er’s statement being conceded, would be as 
to the character of the operation involved 
in the removal of metal by the grinding 


process, which is evidently very different 


from the making of either shavings or 
] 
i 


he usual cutting tool. I 
that 


cutting according to the idea of the 


chips by t suppose 


no one will assert grinding is true 


speaker 


referred to 


It would seem that while the business 
of the machinist consists almost entirely 
of the cutting of metals not much of it 
after all is “true” cutting The same 


incidental or consequent effect. 
“True” cutting seems to be always done 
You can 


what its 


by the action of a wedge. 


cut a log of wood, no matter 


dimensions, by successively shaving fro1 
the outside of it by a plane, a spokeshav 


or a drawing knife Take an axe or 


log through the mid 
tter 


wedge and split the 
is concededly di 


d call that true cut 


dle and the operation 
ent. Not many woul 
s the making of shavings is, and 


ting, a 


vet wherein is the difference and wher 


does it begin? The tenacity of the mate 
rial, whether wood or steel, is presump 
tively the same all through ind ev 
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den sir vy x Ye e power re red late ve g efore ind 
do the separating tting of the the act—n fterwards—the ¢ 
terial will varv with ( ickness of é ilwavs ted. and gene \ t f 
e shaving remove Dake ff a thin § tensely ‘ 1 Che mictr \ ‘ fte 
iving and you are n only doing the S e eve ws t l Ss Or W t 
1est I tr cutting, but 1 are separ r W ( ema \ ned t ‘ 
ng the W portions f mate the shay meitec | tel ‘ ng ¢ \r t 
1 1 m the block, with the least expend el when yressure ( I 1 t t t ‘ 
ri rT pows Sav that he sl} \ g s ( e be I ) t tact ac 1 
cen tron dge ot niece of : ea f 1 sive to « . P 
form thickness. The placing of the cut later ind the ease \ f 
vedge at a greater! distance trom the edge ( ymplished f there was n his instanta I } 1 \ 1 Dit t 
f the material, or setting the tool to take neous or simultaneous heating and soften thinl t 
a thicker shaving, certainly does not give ing, vastly more power would be required f 
the tool any more to do, so far as the to carry the abrasive through its circular ! 
separating of the shaving from the block fiath, and of course vastly more strength is not true tting 1s 1 necc rily d 
is concerned, so that the additional power of resistance would be required in the tory < 


required is for another purpose than the point, and would be crushed or broken 


separation of the metal. It evidently 1s if crowded as much as it is safely crowded An All-around Trammel. 


the power required to bend or roll the when the heating occurs So it is, no Editor American Machi 

shaving out of the way after it is split off. doubt, with the steel cutting to It actu The following description of tramune 
this work of rolling the shaving increases ally could not do its work as it does it or beam comp whicl 1 le tor my 
the resistance to the advance of the tool without the heating of the material that self. being ble | ‘ \ t be 


very rapidly with the increase in the thick It acts upon Phe chips coul ot roll as new to all, t ih I judge that it w be 
ness of the shaving. Starting with th 


easiest case of true cutting. or the thinnest 


practical rolling shaving, the thickness of 


‘ ! — 
the shaving does not require to be enor perees 
mously increased before the power re ———— —e { 

— r 
— 


quired is at least doubled. Doubled for 





Cetananecel) —_ 


what? Not at all for this cutting, but for 

getting the shaving out of the wavy afte os 

it is cut. Increasing the depth of cut, the 

shaving soon becomes so thick that it can . — 


not bend away from the tool in a tlowing | : } : } 
, | | | 


shaving. but must be crushed more or less | > 
bv the dvancing tool to ge f the | C | J 
‘ , —— ——————— ———————“ 
Wav somewhere ( ners ( 1 the ——————————————— —_ a shonin 
} ] | | 
thick! Ss of the ne eing ‘ —rwvec | | 
A 
operati { removing | tral 








the beginning, any true cutting unass 

lated with the crushi YF proc In l ‘ o ; \ 

ises of removing metal by itting o lenct . 
there 1s more or less heating especia ly ot convex side nd t heating bot iccon ket it 1 do not know f a ‘ t embody 
the tool and chip, and the less “true” the panies ( I ¢ ( mpre 1 r 
cutting the greater the heating effect lhe The use of the cooling or lubricating liquid The ¢ 
most objectionable feature of rapid and suggests no contradiction of this heating the ease and rac lusts 
heavy cutting is the heating which accom issumption. The liquid does not penetrate means of 
panies it. If we could only get rid of the co jntimately to the pushing surface of th ind the ability of the clamp to hold 
heating, some of us have an idea that we tool and to the material that is crushed kind of ner round or hexag t 
would then have an operation which we 6; compressed before it as to prevent the r soft. and anv ordinary drawing pen, d 
might call well-migh perfect. Well, now, heating, but by its cooling effect it pre ng awav with the n tv and trouble 
s not the heating not merely an unavoid vents the spreading of the heat to a larger of having to ha , set of parts to go w 
able acompaniment, but also a necessary portion of the tool and to the body of the your trammel rl , 
condition of the cutting? Is it not the work ae ee etch that a detailed descrip 
heating that makes the heavy or the rapid It is a rather curious thing that in the tion is hardly nec ev: but the ease and 
cutting possible so-called high-speed tool steels of the pre cety of adjustmet the 

In the action ot the emery wheel there ent day something of the fine wedging thuml { e ad ‘ f 
is not the slightest Suggestion of true cut abilitv of the steel seems to have been being able t use \ ) 1 | W 
ting no matter at what rate the material sacrificed to secure a fuller adaptability t ng pel I I ited by 
is removed. There is no more true cutting the more important function of pushing The flat spring which exerts a pressure on 
with the lightest grinding than with the the chip out of the way after it is split off he nt f the 1 1 rs the 
most rapid removal of the metal. The It is quite notorious that the air hardening pencil end quite firmly, and [ have yet te 
material is abraded or rubbed or pushed — steels which stand the heavy cuts cannot experience the annoyance ol having it 

; I] I to the fine edge which is so or move when in u \. THomas S 


off. The cutting point, so called, plunges be brought to 








An Old Opening Die. 

Editor American Machinist: 

Owing to enlargement of our plant I 
have rearranged and moved considerable 
of our machinery; and in so doing found 
mong it an old tapping machine, probably 
It is kept for 
the good it has done and can do, as we 


forty years or more of age. 


have failed to find anything more modern 
that will turn out any more of a certain 
Among the various con 


lass of work. 


trivances I discovered with this machine 
was a self-opening die, made away beyond 
the recollection of any of the old hands, 
and some of them have been with the con 

rn fifty years or more. This die, which 
| had tried after discovering it among the 
antiquities, was a surprise for simplicity 


and the work it would do, and to-day I 


prefer it, with a few changes, to one cost 
ing three or four times as much. Why it 
was laid aside is a puzzle to me. I here- 
with enclose a sketch of same. Could 


inything for its purpose be more simple 
11 


and direct in all parts? 
In hardening it was made so as to 
spring open when the taper collar 1s 


pushed back by the piece being threaded 


striking the bar fastened in the back end 











Opening Bar uN 


AN OLD OPENING 


f the collar; it is closed by pushing the 
ollar forward over the taper by a forked 
lever The dies are fitted very tight in 


love-tail grooves and adjusted to size by 
tape r head screws 
Chis led 


ther opening die which I saw in a 


remember an 
bolt 
works which I visited some seven or eight 


die has me to 


ears ago. As there were several of these 
dies in use, and of a particular construc 
tion, I inquired of the superintendent how 
long they 

ooked old. 


vears or more. 


had been using them, as they 
He said he guessed twenty 


\ short time afterwards I visited one of 


ur best known tool 


works, and was 
hown by one of the foremen a new pat 
nted opening die that they were manu 


facturing, it being his patent. He thought 
the market. Upon look- 
to tell him that I 
thing not more 
that the 

using it had used it so long that they did 


Che 


he had the best on 
had 


same 


ing it over | saw 


exactly the than 


thirty miles away, and people 


not know how long. subject was 
«3 


improvements 


lropped quickly 
Modern 
ld. Some years ago I applied for a pat- 


are very often 


ent on a clock part. The examiner found 
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exactly the same principle used on a cider 
press fifty or sixty years before, and about 
six months after our patent was allowed, 
Krupp, of Essen, Germany, was granted 
a patent on the same thing for elevating 
and lowering gun sights. 

It would seem if you want to make im 
provements it is good policy to go outside 
of your own line and see what is being 
done, rather than in it 

Tuos. W. R. McCase. 





Book Reviews, Indexing Technical Literature, 
and Criticism. 
Editor American Machinist: 
Asa 


Macuinist for a number of years, I have 


constant reader of the AMERICAN 
never read anything that has had a greater 
personal interest than the letter of How- 
ard N No; I 


mistaken pages 


Lyon, at page 273 
The book 
and 213 interested me more, 
\fter 
the 
breathed 


notices at 


notice at page 212 I 
213; and then I 
words of Cesar: 


Now, did the 


reading the 
page 
those 


read one at 
aloud 


Tu quoque Brute!” same 





reviewer write both notices? I think not 

How could he? Still, one should not com 

plain. Has not one been told again and 
pt 

° 


American Machinet 


DIE 


again that when one has an itch for serib 


bling he must expect such things ? 


\s to Mr. Lyon’s letter, I may state 
that after having read it my sympathies 
go out to him. It must be dreadful to 


buy a book with the expectation that it 
will contain just what one wishes it should 
1 that 


find made 
articles 


it is 
that 
have been published separately in pamph 


contain, and instead 


up of a number of should 


] 


let form, so that they 


might be conven 
iently indexed. The index in the book 
may be very complete, but that is not 
enough. Still, one should remember that 
technical works are not written for one 
man nor for all men. Again, it is not al 
ways well to believe book reviewers. One 


should hear the other side before deciding 
that 


lal eled, 


a book should be put in the drawer 
es 


else, look in 


find it anywhere 
It would not be fair 


to one’s self to do that; 


you can't 


here 
because one might 
find in it the information one seeks with- 
out looking anywhere else for it 

Mr. Lyon states that the 


man who will 


suggest some feasible method of indexing 
one’s own library will 
1 
i 


win his everlasting 
First, 


He 


gratitude. I will suggest a plan: 


begin with the prospective author. 
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must be young, however, or one will not 
be able to do much with him. One knows 
when a work is about to be published— 
the tell that. Write 
to the prospective author and let him 


know what one thinks should be contained 


advertisements one 


in the book to be written, and be sure to 
state what one thinks should be left out 
He—the no doubt be both 
gratified and pleased. As he is only the 
man who is writing the book or is to write 
it, he, of 
those who are to read it wish to find in it? 


author—will 


course, does not know what 
Then again, the advice and suggestions 
may have even a greater effect—prevent 
him from publishing the book! Just think 
of it! Thus one would not have to read 
the book, much less spend hours of fruit 
endeavor trying to But 


Perhaps the author of this book 


less index it 
stop! 
that is 
the matter of indexing and cross-indexing 
much thought. Perhaps he thought that 
the book would be kept on a desk, in a 


“not altogether bad” has not given 


tool chest, or any other convenient place 


where it might be 1eadily referred to by 


practical men, who would consider the 


index at the back all sufficient 


Of course, authors have been criticised 
ever since the world began. I have no 
doubt but that our distinguished ante 
diluvian ancestor who wrote “Clams and 
Clam Shells” was criticised for having 
devoted a chapter to seaweed and another 
to oysters. Still, criticism seems to have 


had no effect. Authors are a curious and 


a stubborn lot, and it does them no good 
to keep repeating, “Ve sutor ultra crepin 


dam,” for they will take the advice 


not 


However, if, as has been said, ‘Misery 


loves company,” authors should not com 


plain. They are not the only nes sub 
jected to unjust criticism. Mediocrity has 
ever tormented superiority thus. No mat 


ter how modest the degree of distinction 


in any field of effort, the man who achieves 


it cannot hope to escape criticism. Hav 
ing got this far I am confronted with a 
fact—that it is far easier to criticise than 
to do; and that when the author has 
swallowed his dose of “bitter” he may 
console himself with the words of the 
great Huxley: “Those who never make 
mistakes are those who never do any 


thing.” 
Josern V 
Brooklyn, N. Y 


\WoopWworTH. 





**Set’’ Work, 

Editor American Machinist : 
Day-work, piece-work and the premium 
plan each have their detractors and their 
Working by 


puts the 


day-work, ac 
idler 
and 
tends to level the workers; piece work is 
the ruination of the trade. ‘‘Premium plans 
have been tried and found a failure.” Their 
supporters urge that every man is entitled 
to a living wage, no matter how incapable 


supporters. 
cording to some, 


the 


on an 


equality with hustler, hence it 


he may be; consequently day-work should 
be the rule, for then the bad men would 
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imply make a_ from one half to a pound of zinc to one 


s 


be balanced by the good ones. “Give me out the patter 
piece work,” says the man who can turn runner head into which they poured a_ hundred pounds of alloy will generally be 
out sufficient work to earn him a bonus. few pounds of metal [hese were nick- sufficient for this purpose Lead makes 
“Why should I suffer for my fellows’ in- named “dummies.” Then “Please, Mr. the metal easier to machine, and is often 
capacity?” And so similarly says the W _ we've finished. Will you have a added to bronze, in the same proportion 
worker under the premium plan look around?” It was his custom before is the zin When a soft, tough metal 

But, I ask, what about the old-fashioned allowing them to go to count up the heads s wanted, from nine to one to sixteen to 


t 
‘set’ work system, under which a man They were there sure enough, and of one ts a go d range, bearing in mind that 
was given a certain amount of work at a_ course he was bound to let them go, how the content of zine and lead, especially 
certain price to do daily, after which he ever early They had of course to make ad, must be kept low where a very tough 


1 
| 


was allowed to leave work no matter how up all deficiencies in the next day or two lloy is needed. If specially strong metal 


early in the day? The same plan 1s in Francis W. SHAW in a tensile way is wanted it is a good idea 





vogue to-day in certain pipe and jobbing Birmingham, England to use “phosphor ti inste: 
foundries in the Midlands. With a littl — — tit nd leave out all zine and lead 
modification this system could be made t Brass-Founding. One example of the hard f 
ppeal to all classes of workmen Instead GENERAL INFORMATION ON ALLOYS OF COPPER bronze that Iten ft b net W 


f limiting the amount of work a man Fdijtor American Machinist to mi It is known as Chantrey’s razor 


I ! 
might do, allow any man to vary it to The student of metallurgy will at the * lloy, and reads: Copper 16 ounces, tin 
uit his own inclinations, the minimum  opresent dav find it an easy matter to - ounce zinc 2! yuNCesS It is 











nly to be fixed a ee eee ‘ . , t \ ex¢ rly hard allov: but 
familiarize himsell l ( \ I cop 

. 15] + +4] WF , +} q or - 4 1 ' ’ + +) + ’ ne ¢ | 1 ] 

The man who likes to take life easy, the per. Formulas will be found in abundance e\ that. one ca elp admiring the 
man with no ambition to urge to better jp encyclopedias. works on ch en inventor for his heroism and devotion in 
things, would then get his work done at gineering, mechanics and metallurgy, and  Persisting t ( vitlf hi 

7 ; , “2 lh, 1 ae | } rl ’ ih) ’ ’ ror To , ¢ ’ 
in easy pace Why should he work his from time to time excellent articles on the razor Hen stec 2 ] 
esh off hi pones, i va i ] ed c ibiect ppear in t nns f me chneay] 
) , ] Y ? y 
i competency suffice ve \ chan cal pape \ tew ve oo was Cit gy I ( I im i ] 
} ? ’ , e ’ ] r +1 
| Ss in eady 1 ' © P wv infor? n on this I l i it ill tr 
) in | est. God-f = , — things were looked upon ¢ I t f making 
om ] , . ' , 
\ ad ¢ ¢ < s to b caret vy guarded nd iv ( re » 1 ny 
tor pleasure only w ils eve 1 ong the ccetc f many brass rm ( \ foundry e 
n to e ground—gets the molders i = ; » book that got er { juite a large 
ninimum amount ot wort don he c carefully t f contain tit G. A. Rk othe ind 
é S 1 seh] ‘ n t+ +} ’ ] 1 ; rc : ‘ Sane | . 
i !) i ( 1i¢ ) 1¢ eveis n mix Q t! t st making . il I Was 
] ry Ps ¢ } ¢ , + 
Thinks he Let’s live and be merry, f val s alloys of 1 which the 

seis: denne sine , me mix j , 

I row W they mav | ( g their m d l ed cxyp nce 

N we hay e stud man, wl iw career c e the f , or 

1 1 ’ ) | ** 


mproving his mine \ \ t hev may ined from sl p ¢ 
py g 1g r Stat 1 in It merely ( otjier have bee C cle 1 1 ota y - i 
) ving the Kudos f hard t but b f hough brass n ( ften If I I 
DY \\ | re nce ft | prete1 woo0ks b ( 5 } I 
for the more 1 rushe - wn ' ‘ je stil , bove copving f 1] rT 
nore ¢ | ] ' , | f 

( Vie Mi ( 1 ig + mu s ot 1 it ‘ g t i 

‘ ‘ 

KI viedo Ws exper t I 1 

\ we have ( ( ! corp ting to the littl ( 

lan Wi Wal nd } forms p { } stax { thie | 


? y t “yr + + 

} _ ay 1 _ ~ in i ‘ ‘ b 
} 1 c ‘ j } 
ait t ) | rit S T 1 t tT re é eT i | ‘ 


He ) 1 1ZV al \ Tor i ( ( { 15 . t 
mpet catered f Yes, I made fror : 

erily believe tl : he razors, pu plunge O f 1 f the 
wink vitl rier 1 gs rod boxe C ng copp d in 
\ prem I nti | g ( I ~ marl ' 

Some thirty vea 9 e write f , . ‘ring , , nd Spe . 

ed under th ystem Midlan¢ larg Chey n special ‘ul 
pl nd bbing foundry The foreman mixture, an f is given are quite \ f t 
t tin vas “Old W strict ften ¢ I wide range fo ' 
° 
disciplinarian, who carried ) » “swig selectior i 1 Vays ¢ to d to! ¢ I 
tiie rk ng ppret! S \ es Cc d Dp 1D t t best » 
aes tt - t ! 

happened t { appre hed to. suited f ¢ d r\ ae 
b tf to son dog fig nd In ch ng ( ra by t ) ss 
hence required to be off early. Old W be nev g four t ne; that is, clas ( ( 
however, wa nexorable—1 getting off four oun | s, of pper to one be fou 
¢ | ‘ I t { ( \\ Th \A isn td H weve I t n ] ‘ 1 x d »e Cl | 
the apprentices learned 1 Way out They s sometim ised f ring From _ the ding . f ( I gy 
would rush ind get through as much’ four to one to eis n in ( nee t 
work as possible, and when their desired sidered hard bronz Sometimes zinc and viz.: 1 ounce each of . 


knocking off time drew near would ram lead will be included Zinc promotes 1 pound of copper, and the requirements of 


up the remainder of their flasks witl solidity and makes the alloy cast better; work demanding a harder mixture were 














4 


met by what was generally called ‘“‘key 
meta This contained 2 pounds of tin to 
he ! proportion of lead, zinc and 
coppel the ounce metal When the 
price of metals went up with a rush, and 


the price obtainable for castings failed to 


keep pace, cheaper mixture had to be 
adopted, and having once usurped the 
place « f the better a loys, they have to a 
large extent kept it, even after coppe1 


has lost its fictitious value 

Some founders favor a preponderance of 
zinc in their cheaper alloys, others lead 
ked metal, however, containing much zinc, 
has the disadvantage of running smoky, 
and so the smaller initial cost of the alloy 
is quite often offset by the loss of work 
from this cause. 

A few examples of these cheaper alloys 
are given 
BRASS. 


FOR SOFT 


Copper (scrap), 16 pounds; zinc, 2 


lead, 11% pounds; tin, % pound. 
This metal has a good bronze color, casts 


pound 


well, and is easy to work. 
No. 2 Soft. 
pewter, 1 pound; 


} 


lead 214 pound 


Copper (scrap), 16 pounds; 
yellow brass, 6 pounds; 
Vhis, 


ning alloy, and cheap to finish 


also. wa good run 


FOR A HARD METAI 


No. I- 


pounds; tin, I 


lead, 3 


phosphorous, % 


Copper, 16 pounds ; 


pound ; 


inch 

No. 2—Copper, 16 pounds; tin, 1% 
pounds; lead, 2'4 pounds 

No. 3—Copper, 25 pounds; tin, 3? 


pounds; lead, 114 pounds; yellow brass, 6 
pounds 


No. 4—( 
pound 


opper, 20 pounds; lead, 31 


tin pounds; phosphorous, 1 
inch 


No. 1 has 


to machine 


the advantage of being easy 

No. 21 

suitable for beerings, and so forth. 
, 

is a bette 


No. 2. No. 4is a hard alloy; breaks easily, 


with a dense reddish-gray fracture 


a much better alloy, 
No. 3 


and more expensive alloy than 


A wide range of choice 1s exhibited also 
o wide in 
the 


by the copper and zine alloys, 
fact that little 


subject 


remains to be said on 


Beginning at copper, with just 
enough zinc to make it cast solid, they run 
up to spelter-solder, and sandwiched be 
tween the two extremes we find some very 
good and practicable mixtures. There are 
many repetitions of the same alloy under 
but 


the investigator, and it does 


various fanciful this is easily 


detected by 


names, 


no harm, merely helping to fill up the 
book 

Cost considerations do not figure so 
much with brass as with bronze, as the 


composition of yellow brass is well known, 
and the price of castings is generally based 
thereon. The standard brass is the “eight 
ounce,” or 1 pound of copper to 8 ounces 
of zine. If the zinc is lessened the cost is 
increased. Comparatively little lead can 
be worked into these alloys, and, even if 
it could, the metal would not be materially 
cheapened The best way to 
cheapen these alloys is either by the addi- 


thereby. 
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tion of more zinc, or the 
both 
The modern bronzes are 


brasses alloyed with some nix 


loid the effects of which on copper a § 
was formerly unknown. They are known 
s phosphor bronze, aluminum bron 

silicon bronze, manganese bronze, nickel 
bronze, etc. Of these, phosphor bronze 1s 


the best known and probably the m 


erally used \luminum bronze is recom 


mended for a great variety « 


but to 


| now] dee 


obtain perfect castings r 


and experience of a 


character, and for this reason it is no 
generally used as it otherwise would be. 

It will be noticed that the 
of the alloys given herein are in pounds 


the pro 


proportions 


and ounces. Some writers give 


portions of each metal as so much per 


cent. of copper, tin, etc. I believe that 


most practical men prefer weight to be 





specified, or if the word “‘parts”’ is used, it 

should read parts by weight, as it would 

greatly simplify matters for the busy 

founder who may wish to try such mix 

tures IK. KK 
The Factory Inventory. 

Kditor American Machinist: 


Che subject of factory inventory touched 


upon by Mr. Arnold at page 156 and by 


your editorial in the same issue, as well 
as by Mr. Swift later on, probably de 
serves additional space, as it seems to be 
one of these periodical ailments which at 
tack foremen, superintendents, managers 
ind propriet vith the greates eg 
rity several times during the veat 
Inventory taking, under certain condi 
tions, is very apt to dreaded operation 
» the individual who has to boss ind 
it would be worth while to know in how 
many cases the handing over of the in 
Ventory heet 1S accompanied by the firm 
conviction of having done the job just 
right It mav not be so hard to take the 


thre 


manufacture of machines or machine tools, 


inventory of a concern engaged in 


because the tools, machines and other im 
a 
Wil 


The 


concern 


plements are of standard nature and 


have a certain value at a forced sale 


difficulty, however, arises with the 


that uses very few machines or tools of 
that type and that manufactures special 
articles with special tools, such as jigs, 
dies, etc 

Taking, for instance, a firm manufactur 
ing articles of jewelry, we will find that 
it carries on its business mainly by the aid 
of dies that would only ornament some 


body's scrap-heap after a forced sale and 
special tools aggregating enormous sums 
that 


before-mentioned case 


in original cost would also in the 


bring the price of 
old iron. There are screw machines espe 
cially designed for certain classes of work 
that would go begging for customers at a 
forced sale 

Che cams and fixtures necessary to carry 
on a large variety of screw-machine work 
] 


for specialties amount in a good many 
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( » far more n the « 4 P 
machine and unless they can be sold t 
party engaged in the manuta e of t 

nly the same class of wo uit 
he ne articles, they are perfectly 1 


less, Anyone who has ever set an au 
matic screw machine for a new kind of 
stud, requiring new cams to | made 
knows and appreciates the manner 
which the time piles up o1 he fitting I 
ims and tools. How should the value 


of these things be re gulated: 
vot 


they would represent but 


be impossible to charge 


wl en oe th 1] r +} ly 
Inai COst to the sell or the novelty 


ing price 
for which they have been made, as there 
no telling for just how long this may stay 
and in how large 


m the market quantities 


ea 


it will be manufactur 
jewelry that never 


dies, 


for their producti yn, 


There are pieces ot 


outlive the first set of tools, ete 


and again, 


necessary 


there are those that keep their position on 


the market for vears, thus wearing th 
tools out and calling for new ones 
\gain, there are the unceasing repairs 


essential to this particular class of work 


In passing through an establishment of this 
kind one may probably notice half a dozen 
toolmakers constantly repairing and add 


ing new tools and dies to those already on 
hand. Large shelves and closets fitted es 
pecially for that purpose contain hundreds 
of dies that represent in original cost oftet 
nore than the lue of such machine 
is power and foot-pre S room equi 
ment, overhead ims sion a fact 
( ervthing eheibl ) nsiade ] 
forced 

Should a fire destro ie building 
power and foot-presses can be replace: 
short notice, as well as the toolroom equip 
ment and everything of standard natu 
Che dies, however, a well as all spe 
tools, cannot be reproduced in’ m 
months and irge caput itl 
necessary to bring everything back to { 
mer conditions The los f dies ( 
ools, which, according to some cost-kee 


ers, should hold no real value on the bool 


of the firm, would cripple business m 


eriously and probably hand it over 


the competitors. Every concern engaged 
in this particular line of business carries 
on its inventory list dies and tools f 

urning out a certain article whose manu 
facture had to be discontinued, because 
somebody else put the same or a similar 
irticle on the market and competed suc 
cessfully with the forme: \fter a while 
this article sometimes falls into disgrace 


with the public at large and the old thing 
Would it be wise 


usefulness is 


reasserts itself to throw 


out these tools when their 


seemingly at an end, or should they be kept 
list? Should 


on the inventory they he 


kept, in the latter case, with any value 
attached to them, or should they be carried 
If s 


regarded as sucl 


as so many pounds of scrap iron? 
should 


and who is to render the decision? 


when they be 


\nother point of vital importance is un 
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doubtedly the desirability and necessity of 
keeping tab on the annual output of the 
This 


toolmaker gets rubbed under his nose oc 


toolroom. useful institution, as the 


casionally, is a source of heavy expense 


to the firm and on its capacity, as those 
concerned know, rests the success of such 
If the expense 


a firm to a large extent 


ot running it were charged to expenses at 
whether 


that 


large, no one would know exactly 


the output compared favorably with 


Phe 


about a 


of the vear previous evidence of 


being busy tells little toolroom, 


because poor tools and dies require more 


work and attention than new ones of good 
design. It sometimes happens that on 
firm resigns a patent to another, either 


medium of sale or fore 


through the 


circumstances, such as infringement 01 
desirable to know 


\s there 


valuation of 


contract, and it is very 


the exact original cost is nothing 


more deceiving than the dies 


1 
the 


and tools by their external appearance, 


person, even if he be a practical man, 1s 


very apt to be a mite out of the way unless 


g should give the 


a system of cost keeping 


desired information If, on the = other 


hand, such a system is used and every tool 


and die finds its place in the books with 


full value attached, why should not the 
system hold good when the inventory 1s 
taken, or, in other words, why should a 


tool be worth so much in a certain case 
and worth nothing at the end of the year, 
provided it is still in existence and in good 
condition? As 
he 
bosses’ pocket directly 


I do not 


this 


soon as it is destroyed it 


will worth its full value out of the 


attempt to offer a solution of 
and, to some folks 
but I hi 


doubt that whatever has appeared in the 


most interesting 


most burning question ; ive no 


AMERICAN MACHINIST touching 
the 


attention by people having charge 


upon it 


so far has been read with greatest 
of shops 
and others willing to do so, should their 
chance turn up, as it is one of those topics 
well able to outlive any analysis or discus 
sion it may undergo, and many who have 
little 
hail 


possible plan to rob the spectre of inven 


information the 


delight 


no or on subject 


would with any simple and 
tory taking as well as keeping of its terror 
FRANK GREINER 


A Persistent Habit. 


Editor American Machinist 


In one of Mr 


Osborne’s letters he tells 
had 


I remember that in one shop 


about a young man who claimed he 


no habits 


where I worked we had to get 


rt ady a 


large number of metal patterns for the 
malleable iron foundry, and we were com 
pelled to put on about ten extra metal 
among these 


We had a 


foot-power lathe which we 


tern finishers, and Was a 


German, a good hand small 


used for turn 


ing up prints and other small work, and 


| have seen this German working the 


pedals with his feet and pawing the air 
with his right hand in a vain endeavor to 


grab the shifter and stop the lathe to keep 


AMERICAN MACHINIST 


from running his cut up too tar. Ot cour; 


look foolish when someone 


he would 


laughed at him, but he had no reason 1 


as he was simply acting from the tore 
learned at a power-drivet 


\PPLEB) 


a habit he had 


athe IP 


engine 


Blanking and Piercing a Felt Washer. 


Editor American Machinist 


























Some time ago [ had occasion to use 
quite a number of felt washers, 13-160 inch 
in diameter by 3g inch thick with a 5-1¢ 
inch hole, and as [ did not wish to make 
tw yperations of it, | designed the punel 
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E 
FELT WASHER BLANKING AND PIERCING 
PUNCH 
shown in the sketch. The tool is designed 
for use in a foot press, and is made ot 
tool steel throughout, with the exception 


of the holder, which is machine steel 
A is the outer punch 
tor the 


cut is the 


or die, tapered to 


a knife edgx outer diameter of the 


washer to be Inner pul 


its inner d 


tapered to a knife edge for 


eter. The head of B is a drive fit in 4 
The cutting part of B is but 3-64 incl 
thick Aois screwed into holder ¢ hy 

toming as show! / i. circular shedae 
plate fitting around / mk n .f, and 1 
held in place by thi 6 | 


(one only shown) 
is hel 
4 1) 


which, by pressing on / 
} 


screws 
and 
cal springs d, 
shed the 
E is a tool-steel plug, turned to fit 


as shown, 


washer from between 
, 
the 


from. dropping 
out by a head on the upper end, and above 


hole 


bore of B and prevented 


which is a spring which fits in a 





>t 
drilled ( | ind pressing 
on the he ( ( ip lace by 
the inne » ( 

In use the pun p ed in the eg 
ot a toot pre ect tt map 
g! end up fastenes ly 
the pres \ shee placed 1 tl 
block, ar ‘ ‘ t ! 
tl rea ( I ( ‘ ‘ thre p 
hroug i puncl 
toucl " i w ‘ yp d 

nad ible s ) ( rt e pre 
thus pre g 1 venel ng t 
WV ()y ‘ ‘ | 
she eC) ) ) 1 
ul e op 

t ) ised 
1 \ I { il 
t ( pel tld ¢ 
| rd | 1 I 1 ‘ ne tl 
S ec? ‘) ) 

\ e T | d ocea 
t 1 ’ i 
‘ ete | W 
wha ( ta \ ‘ ult w 
% uit cow traig] l 
unitor 1 the n good 
( 1 ’ ( cl OO) O00 
pPrece 
be take ( I tee i 
ha Y t e best re 
di ving } ’ ir weet l 
brow nd \t hardening 
tempering, 1 edg 1 ln tol 
wit f tone I. X PERIENCI 

The Approximate Ellipse. 
Fedit \m n Machi 

[ « ea sketch showing a method of 

nstt re 1 )) 1 te ellip e that 
n vc new to vour reader In the illus 
t ) 1B is rand ¢ /) the ma 

iX Wit } li trike t 
I yf nd w [ e ditference he 
t ‘ 1 wr radi tr i 
B 
eo i 
\F 
: ™ 
G 
J ) 
o 7 oO ;' 
\ / 
I Pi 
APPROXIM ATI 
t t 
; Draw ( vise tl por 
t G ¢ enter // erect the 
perpen r /il *Onl / and J, where 
thie perpenadicu { hie iX1 ire tl 
centers tor ‘ ircs 
rT. V. Power 

[We have t attempted to prove th 
CONSLTUE n, but it works in rather ex 
treme cases.—Ed. ] 








Compound Die for a Double Ferrule. 
Editor American Machinist: 

I enclose sketch of a compound die for 
for cycle grips, the fer- 
sheet 


drawing a ferrule 
brass. 


As 


will be seen, the outer shell is tapered and 


rule being made of .o1o-inch 


The ferrule is shown up at the left 
the inner one straight 

[he die proper is composed of five prin- 
cipal pieces Ais a cast-iron die bed, into 
ring C is inserted with 
drive fit. D is the 
blank holder which rests on three pins 


which the cutting 


a slight taper and a 


(one only shown), which in turn rest on 


a cast-iron washer e, which is supported 


\ 


-~ \ 





a 





The Ferrule 


pee Pe 
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twice the thickness of the metal, and re- 
cessed to permit the spring knockout J 
to work free vertically, and also bored to 
receive the combined punch and die G, 
which is driven in at a slight taper, and 
bored to receive the small punch H, which 
disposes of the scrap obtained by piercing 
the the The 
ring is fitted around G and into B and held 


center of blank. knockout 
down by the coil spring, and is prevented 
from falling out by means of a shoulder 
turned on G and a corresponding flange 
turned inward on J. 

In use the punch B is fastened into the 
by the straight 


gate of an inclined press, 


—~ 




















{ 
] 
| 
] 


COMPOUND DIE 


by the rubber spring, and a corresponding 
fitting around the 
(not 


washer (not shown) 
tube f and held in place by a nut 
shown) which serves to regulate the ten 
sion on the blank while drawing the shell. 

/: is an inner punch and die combined 
which, by coming in contact with the com- 
bined punch and die G, in the punch B, 
pierces the center of the blank in order 
the hollow 
punch over which the shell is formed. 

B is the blanking and outer drawing 
punch, the outer diameter of which is fit- 


to draw inner shell. FJ is a 


ted to the cutting ring C, the inner diam- 


eter of B being bored to correspond to 
taper of F in 


the outer the die, minus 





a 


FOR CYCLE GRIP FERRULES 












SS | 








-Rubber 
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shank, and the die is fastened to the bol- 
ster by the The 
punch B coming in contact with the cut- 


flanged ears shown 
ting edge aa of C cuts the blank, which 
is then held by the face of B, and the blank 
holder D passing on down the taper bore 
of B and the taper punch F make the pre- 
liminary draw the shell, and 
about one-third of the inner shell is drawn 


on outer 
down and around the inner surface of F 
by the small punch G in B before piercing, 
which is done by. the inner edge of G and 
the outer edge of E, the scrap thus ob- 


tained forming a small shell, by being 
forced through the bore of & at c by the 
small punch HT in B, and passing down 
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and out through the holes bored in E, F 
and A and the tube f. After the center is 
pierced the punch B and the corner of G 
finish drawing the shell, the 
metal obtained by piercing the center be- 
down and around the inner 

and the outer shell 


flange of 
ing shoved 
surface of F 
the outside of F. 

As will be seen, part of the inner shell 
is obtained by drawing the metal over the 
edge of F, before piercing the 
This is done in order to prevent 


around 


rounded 
center. 
the inner shell from splitting at the bot 
tom, as it would if this were not done. 

It will be that 
used in the construction of the die. 
that 
in a die such as this, and insures a more 


screws are 
I find 


a good drive fit gives better results 


noticed no 


perfect alinement of the small parts than 
when screws are used, and when properly 
made the die will give better satisfaction, 
and really costs less 

Holes are provided by which the small 
removed, and it is just as 
of the die as it 
if the parts were held by 
other means. With the exception of the 
die bed, all parts of the tool are made of 
tool and all 
lapped 


parts may be 


easy to remove any part 


would be any 


hardened and drawn, 


steel, 
drawing edges and surfaces are 
dead smooth 

This is only a sample of the work that 
is being done to-day in one operation, that 
a short time ago was being done in two or 
three and sometimes more, the tendency 
on large orders being to compress as much 
as possible into one set of tools, and in a 
very short time they more than pay for 
the extra expense of making 
EX PERIENCE 





Mechanical Museum in Mulhouse. 

Editor American Machinist : 
Monsieur V. Steinlen, of Mulhouse, Al 

odd 


years engaged in the machine-tool industry 


sace, a man who has been for sixty 
and who some time ago received the Prony 
Medal, an account of which you gave in 
the AMERICAN MACHINIST at page 1674, 
Vol. 25, proposes to celebrate the jubilee 
of his industrial life by exhibiting in the 
Museum of Fine Arts, in Mulhouse, speci 
mens of his work such as he can collect, 
and others will be shown by several hun 
that it 


what he 


dred photographs, so is possible 
that a fair 


plished can be obtained. 


idea of has accom 

He will be greatly pleased to have such 
American manufacturers and engineers as 
visit Europe during the coming summer 
and can include the interesting old city of 
Mulhouse in their itinerary, visit the muse 
um and examine his exhibit 

[ believe it will expand one's ideas to 
find that all the advance in mechanics has 
not been made, nor all designs originated 


in any one locality. A catalog is to be 
furnished, and I have no doubt but that 
Americans interested who will take the 


Mulhouse and Mr. Stein 
len’s display will feel paid for the trouble 


Syracuse, N, Y. Joun E. Sweet 


trouble to visit 
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German Foreign Trade of 1902. the same for 1902 were 319,123 tons, val 


[he foreign trade statistics of the Ger led at 100,743 marks, against 460,024 tor p ( 
ne e 9 ¢ 7 A? morl +} ’ 
man tariff district, comprising practically @t 120,003 marks tor the year 1901 Phese ( > 
all the empire, are at hand for the year \ number of comparisons which are of France, Germany, England and the | 
1902. They show an encouraging improve nterest to machinery users are embodied States. respect v. t parent W 
as | 1] eamea tahi ? 9 Looe \ ; 
ment in commerce over the year preceding. ne tollowing tables g in Swed \ 
Since 1897 every year has shown an in name VIEW ( Pre A 
crease of both imports and exports over March Meeting of the Mechanical Engineers. 9 on the screen, to 4 n id the mag 
the one just previous, except 1901, which Chere was large gathering of men nitude of the At 
exhibited a falling off in both departments. bers at the house of the American S Uh Ve | 
he past year, however, has shown an in ciety of Mechanical Engineers on the Irbit x a ed 
rit | { ‘ 
sepensninaininiiimaniaien exan e evel ! I 
(Juantity in Metric Tons Value in 0 Marks began by I te! ng tl Le 
. T ¢ é oO ] , ¢ ; + 
IGO2. Igol. 1902 IgJol 1 nv points ot dy ntawe WwW ¢ 
t; tha pe t ] 1 “ pu ly 
Machine tools .. . 21,055 8,286 15 70] 6,214 ei _ GORGE Gt 
. of r a ‘ n rere Ww < 1¢ 
Electrical machinery 13,450 12,460 21,520 19,935 
Agricultural machinery 12,94 11,587 10,358 9, 27 : 
Cotton-spinning machinery 1,205 5,647 3,575 $,500 fact t eng I ce 
Weaving machinery . ie 8,590 6,808 c 6S, 425 ' if. 
L ; 5,594 1,4 £ 
Steam engines ‘ 21,542 16,112 17,473 12,5g0 | 
Bb 4 i i) l ’ y 
Pumps. rare ; =a" 5,260 5,296 5, 261 5,206 
Locomotives and traction engines ; 19,737 18,320 22,697 21,068 sy og ‘ 
> / 4 4 
Total machinery and parts thereof. . 218,790 214,231 194,005 187,541 ; 
turbir ni , ] f 
GERMAN EXPORTS. naner then went int ae eT eo a 
eng ( c g draw 
Quantity in Metric Value in: Marks Tonnage from United ng ind | t-tone ving e1 1 
Tons States. 4 mt 
different servic he eff nev of the 
1g02. Igol. 1g02. 1901 1902. Igo! turbine was claimed to be “beyond que 
Machine tools 1,892 1,702 1,609 1,447 608 1,166 cating steam engi! especially in the fact 
Electrical machinery 1,434 2,181 2,295 3,490 135 281 Sie Tagline eter detente us aod 
Agricultural machinery 17,713 | 24,649 15,941 | 22,184 | 12,138 | 18,000 : i 
: - : - : eon ane ontinue to reduce I th ( 
Cotton-spinning machinery 5,552 8,129 1,442 6,503 “Ss :' , . CECIENC) 
Steam engines . ~— 2,417 2,680 1,813 2,010 78 75 trom the instant rst operat 
Pumps ... ; 649 634 649 634 161 226 rect oss , nder diff 
Sewing machines 3,181 3,449 2,913 3,145 153 521 tions were given in an appendix to the 
Total mach’y and parts thereof | 50,22: 68,124 46,380 | 60,538 | 14,595 | 21,841 paper, the steam consumption per brake 
“5 hor-<e-powe { y i 3 1 | ind 
GERMAN IMPORTS. , ew cial a ” f 
16.54 pound ( disci i 
a - vhich little time remained after the p 
Machine Tools Total Machinery and entation of the paper consisted of the 
parts thereof. , 
Ing ind wering (or declining t 
1go2 1goT. 1902. 1gol nswe questions relating to the engine 
\t the ewt ’ c ne Apr the 
Belgium ; 2,405 166 16,925 13,€93 iect | 4 ng ot ( 
Denmark . : 383 132 3.555 4,226 a 
France ... ; 3,142 1,166 25,553 23,314 
Great Britain ' : 1,604 336 19,021 13,453 aw ; ; 
ae P 1,262 793 13,673 15.058 State and County Civil Service Examinations. 
Austria-Hungary . 2,426 1,270 22,994 23,796 Mian sent genevel of tion for the 
Russia .... 3,246 1,736 33,103 38,092 New York St ae 
Sweden... 717 38q 5.639 5,096 cw Ort ( a ounty ervice W 
. . 7 ] ’ \yr 7 ? ] 1] al 
Switzerland 995 538 7,354 8,405 held on April 4, 1903. The following 
Spain Lo Sor 953 161 8,758 11,784 posit r ded \rchitectun 
British South Africa ; 187 751 pe ' ees engined 
China and Hong Kong 207 23 307 S09 
P | 
rit ‘ TY) “*? ‘ aT T 
Japan ng 96 21 1,547 2,839 ista g de 
Argentina ...... 129 134 2,256 2,534 g to ent hese ¢ nat ti 
United States 232 51 3,070 2,572 applications it e of f the State ( ! 
Netherlands 1,007 321 12,712 13,726 Service Comn n Albany bef 
noon of Mar oO \p tor 
TONNAGE DISTRIBUTION OF GERMAN EXPORTS ACCORDING 10 COUNTRIES ' 
nd intormatio1 ( ng ( na re 
a ° . quiremet t eN ! 
crease Of some 10 per cent In monetary evening of Vilar 3 Lhe president or - 
C 1 ’ . t ned if ng ( et x é 
amount of exports, while imports have’ the society was detained in Philadelphia — 
of the Cor 1 t \ in) 
about held their own with 1901. Indeed by urgent business and Secretary Hutton 
the value of exports is nearly as far ahead introduced Mr. Chas. B. Rearick, who — - 
of 1900's as that of 1901 was behind it read a paper describing the De Laval First Office Boy—What Johnny 
The total exports of iron and ironware, team turbine Che paper was printed and  ryin’ fer? I ks like he heard fire a 
including machinery, amounted in 1902 to pies were distributed to those present Second Office Bov—He did De 
3.527,505 tons, valued at 821,304 marks, as Mr. Rearick began by calling attention t said if he f dat errand ir 
compared with the figures of 1901 2.501 the fact that there are already five larg: té t d | ! Cincinnunan 
26 tons, at 704.039 mark Imports f establishment nufact ¢ tl De | Com } 
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The Continuing Development of Machine Shop 
Practice. 


is always encouragement to be 


There 


extracted from the most discouraging 
things. In one view of it, there 1s great 
suggestion of discouragement in the fact 


that we never reach the end of knowledge 


in any direction, never attain or even ap- 


proximate to perfection in the way of 


this there 1s at least 


shall 


doing anything. In 


- +1 
an assurance that we never settle 


down to any dead level of accomplishment, 


that there will always be better ways of 


doing things for those most alert to dis 


cover them, that in everything some may 


1 
1 


still be leaders and others followers neat 


or remote 
There are those who have been disposed 
the trade of thi 


machinist 


to think that 
is nearly completed, and that there is little 


more to be learned than is already learned 
about the manipulation of the materials of 
the engineer, and little additional facility 
to | 


tion to be accomplished 


e acquired or acceleration of produc 
Und mubtedl]y the 


disappointment we speak of awaits such 


as those There are signs of the times 
which suggest that there is even now per 


to be 


learned, that more rapid developments are 
practice than 


if ever. We 


a couple of sug- 


more in sight as possible 


haps 


promised in machine-shop 


have been seen in recent years, 
than 


need cite no more 


instances: A recent article in our 


that 


gestive 


columns shows there is much to be 


learned in the art of cutting, shaping and 


finishing metals by the grinding process 


In this connection there is first much to 
be done in the matter of diffusing among 
the many the present knowledge of the 
few The average machinist, or, indeed, 


the average shop, knows comparatively lit- 


tle of what can be done and actually is 
being done by those who represent the 
most successful practice of the day, and 
those most expert find the grinding oper 
ation developing under their hands most 


rapidly, so that they are continually piling 


up a stock of new and additional things 


to be known and to be incorporated into 
the practice of the trade in general 
f 


the shop where the steel cutting tool 1s 


Even the old and familiar operations ¢ 


employed have been undergoing trans 


formation in recent vears. We are even 
now generally learning to cut metal much 


more rapidly than we have been used to, 


and only now are we going into systematic 
best 


and scientific investigations as to the 


shapes and modes of adjusting our cutting 
tools and the best feeds and speeds to be 


emploved in connection with them, this 


matter being brought prominently to our 
article recently 


When we 


caught up with the accumulated knowledge 


notice ino another repro 


duced in our columns have 


and the gleveloped skill in these direc 


tions, undoubtedly other opportunities will 
open be fore us ' 

It is not possible to think that electricity 
has as vet made more than a beginning in 


the shop, and the transformations which 
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perh ips 


effect we 
We 


satisfied 


its magic touch may 


have not yet dreamed of may easily 
that it 


merely giving motion to the cutting tool, 


believe will not be with 


or to the work when the tool is stationary 


Mr. Tecumseh Swift in our present issue 


does some of his own thinking again, and 
suggests to us how necessary an accom 
paniment of the cutting process is tl 

heating of the chip as it rolls, and pro 


vokes us to question whether a powerful 


possibly b 


electric current may not yet 


employed to do some of this quick local 


and not leave it all to be done 


heating 


by friction or pressure alone 


The Metric Discussion in England 


f:nginecring, mM Commenting upon t 


recent discussion of the metric question 
before the Institution of Electrical Eng 
neers, takes strong ground in favor of the 
metric system, and bases its argument 


upon what are practical or business, rathe: 


than speculative or chimerical grounds 


Speaking of duodecimal schemes, deci 


mal divisions of the meh and = 4o-inch 
meters, it says that “if we decide to face 
all the inconvenience of a change, it wil 
be foolish to adopt a system that leave 
us outside the family of nations,” and 

is only necessary to mention these new 
measures to dismiss them.” After cits 


tion of some facts and records of exper 
ence to show that the difficulties of 1 
matter are very much over estimated by 
those who give their imaginations fre 
play or assume that everything we nov 


possess must and a new 


be thrown away 


start made in the establishment of stand 
dards and interchangeable manufactur: 
our contemporary remarks: 


“Such discussions as took place bef 
the Institution of Electrical Engineer 
have one grave defect Nine-tenths of 
the speakers have a knowledge of only 
one system. It is like a debate on the 


Gallic language and literature carried 

by men who know just enough French + 

Place de Opera 
The 


who have ex 


ask their from. the 


way 


to the Champs Elysées discuss! 


should be confined to those 


tended experience of both methods, and 


their evidence should be considered tud 
\fter that the 
might their 


the 


cially body of the mem 


bers QV 


advantages 


opinions as t 


whether were worth tl 


cost of the change. Several important en 
gineering firms have already made it, and 
are loud in praise of it. In Lancashire tex 


tiles have been made to metric dimensions 


for vears, because they were more salable 
on the continent If there is an ordet 
offered for locomotives in metric dimen 


sions, our engineers make no. difficult, 


about accepting it \ll electrical units are 


on the ¢.g.s. system, and nothing would 
induce electricians to alter them Dith 
culties are not made by those who have 


faced the subject fairly. They come most 


ly from those who are. as Sir Frederick 


Bramwell! said of himself. ‘too old dogs t 


learn new tricks. Those who have not 
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tl assurance t }) etend he metric sy> 
tem is complex, draw red herring acros 
the trail by advocating a du decimal sys 
em Phere re immense theoretical ad 
ntages about t duodeci system, bu 
either it nor e decin ystem has any 
rganic conne Wit thre etric svs 
1¢ The de system dates k 
prehistoric ’ e date when 
fl learned to { fingers. It 
Y it pity | l wot tweive but he d 
and 1t 1s \ ew ce yelop 
mnber as th will ina he d 
syste I us and the At 
is far ( w other natio1 
change ou idards, 1 ur manuta 
ing plant G1 than that of all the 
\ rld beside W hie , oul \n erican trien 
| ive oversto ( e ome narKet, nd 
rn to eX] t take them long 
decide if ee necessary; and 
cy do st) Cle 14 « Wi ] .¢ it witl 
unnecessal i¢ \ W tever t ma\ 
t It will vhat te tol 
OW 1 ( 
\Wi« CSP ( Wik | bo 
fining 1 St W 
e had ext xpericl ot 
thods.” b ugly enough 
MERI N e only pay 
( OW ( 1« d a 
g oft pub ed 1 1 
tes England ! 
<4 t I 
I ! Ne \ 
t | ‘ 
ry \ — \le 
mngines I a 
s}) cit 
‘ ai 
| | 
Some New Things. 
Phe , 
eK 
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in es varying by sixteenths from 134 to 
Machine Tool 


street, Boston, 


by the Lapointe 


Harttord 


6 inches, 
Company, 35 
Va 
OPENING DII 

he cut shows an opening die which 1s 
of novel design and in which the chasers 
are unusually well supported. The body a 
of this die is provided at the front with 
lots for chasers b; it fits freely in 
and is held back in place in 


radial 
a holder c, 
this holder by a spring d; a pin e driven in 
c and fitting freely in a hole in a acts as a 


Key 


for connecting these two members. A 


plate f is fastened to the front of the body 


ind between the 


a to confine the chasers: 
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OPENING DIt 


outer edge ot this plate and a tlange 


formed on a is placed an_ internally 


threaded ring this being connected to a 


by a key i. Mounted loosely on the hub 


of a and threaded to fit the ring g is a ring 


k which is provided with an = annular 


groove or recess formed, as shown, at an 


to receive projections formed on the 


Ring k and threaded ring / on 


the flange of holder c are connected by a 


pin (not shown) passing through a slot 
in the back wall of the die body, and while 
k is free to move laterally on the hub 
which supports it, it is prevented by the 
pin from turning. This pin serves also to 
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hold the end of a flat spring wound upon 
the hub a. When the die is 
piece of work, with the holder c 


run on to a 
secured in 
the turret of the machine, the pin e pre- 
vents the body from turning as long as 
the turret is fed forward. When the tur- 
ret further forward motion 
the body a is drawn ahead and off the 


stop prevents 


driving pin; the spring wound on a then 
turns the body and the internally threaded 
ring g, and the ring k is moved laterally 
on its bearing and opens the chasers. <A 
handle secured in the outer part of the die 
body is operated by hand to turn back the 
body to its original position, pin e and 
spring d locking it again ready for opera 
tion, the chasers of course being closed by 
the action of ring g, which draws k back 
to its former place as shown in the draw 
ing. The ring or collar /, mounted on the 
threaded flange of holder c, is graduated, 
and may be used for adjusting the chas 


When 


also turned and moved either 


ers this is turned, the rine k is 
forward o1 
opened or 


This die 1s 


Machine Company 


back, the chasers thus being 


closed by the desired amount 
the Maines 


931 Chestnut street. Philadelphia, Pa 


made by 


Technical Publications. 
Edited by 


x8! 


Compressed Air Information.’ 
W. L 


pages with 408 illustrations. ( 


Saunders I, inch 


mpressed 
vl Price, $5.00 
This book is in the main a reprint of 


the more valuable articles that have ap 
t 


peared in our excellent if little contempo 


rary, Compressed Air, and its publication 


has been necessitated by the demand for 


back numbers of the magazine which are 
The 


up of the book renders the contents some 


out of print manner of the make 


what fragmentary, and one might wish 
that something more than editing had been 
This, 


the 


done in arranging the contents 


however, does not alter the fact that 


volume contains much that is of interest 
and value to all who are interested in 
compressed air and its uses. The volume 


» three main divisions—Pro 
ind Use 


formulas, tables 


is divided int 


duction, Transmission each of 


which contains and dia 


grams appropriate to the division. .\ num 


these are excellent and were orig 


ber ol 


inal with Compressed stir, and with the 


back numbers out of print, they can now 


be found in this volume only 


the Aus 


Federation.’ 


‘Industrial Conference Unde 


pices of the National Civic 
371 5x7!'4-inch pages 


‘Industrial Conciliation and Arbitration.” 


Krom the Annals of the American Acad 
emy of Political and Social Science. 77 


634x934-1nch pages 
“Labor Unions as they Appear to An Em 
”* By W. H. Pfahler 
Annals of the American Academy of Po 
Social 


ployer From the 


litical and Science. 10 634x934 
inch pages 
The above-named pamphlets upon close 


lv related topics have come to our hands 
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1903 


simultaneously and hence we notice 


almost 
them together, Primarily, of course, their 
chief significance lies in that they illustrate 
the great amount of attention that is being 
The 


most noticeable feature is perhaps that the 


given to the labor problem next 


participants in the discussions come in 
about equal numbers from representative: 
of capital and of labor, and the third is 
the catholic spirit shown by most of the 
participants, regardless of the ranks from 
which they come. The importance of this 
last easily exaggerated 


that it is the 


may, however, he 


as it must be remembered 


both sides who are represented 
both sides 


leaders on 


and there is no doubt that on 


the leaders are far more enlightened and 


more tolerant of the views of the opposite 


side than are the rank and file. It is safe 


to say that could the spirit of these prevail 


} 


in industrial disputes, matters would be 


would 


2 


atly simplified if, indeed, they 
be put on a basis for reasonably satis 
\ll of the pamphlets 


doubt 


factory adjustment 


deserve to be widely read, as we 
not they will be 


American Foundrymen’s Association Summer 


Meeting. 

Che next meeting of the American Foun 
drymen’s Association will be held at Mi 
waukee, June 9, 10 and 11 To facilit 
convention work, two sections have already 


been formed, one for metallurgists and ar 


ther for foundry foremen, and it 1s pr 


posed to form also sections for patter? 


makers and for foundry accountants 


Many 


meeting 


expected to attend the 


fully 


ladies are 


and will be provided for 


Further information will be 


given ou 
may be obtained of the secretary 


Moldenke 432, New Yorl 


later, or 


Richard Box 


Metric Sy 


upon it, has at 


\Ir. Halsey’s paper on the 
tem, with the discussion 
last been made ready for the printer and 
we may hope therefore that the 
the Metric (¢ 
uit to the members of 
ciety of Mechanical 


report Or 
soon be sent 
American S 


Mmngineers 


will 
the 


OmMMittec 


room of the engineering 


Che 


department, Pennsylvania Railroad, in the 


drafting 


Union Station, Pittsburgh, have recently 
been fitted throughout with the Nernst 
Lamp. The quality of this illuminant 


said to be peculiarly suited to the requir: 
ments of draftsmen 


The \ssociation of Ma 
chinists of Baltimore have formed a socia 


club to be called the | \ of M Social 


219 Calvert 


International 


They have rented property at 


street, Baltimore, where they have fur 


nished a parlor, billiard room, card room 
and reading room 
Talk 


Trade Review and ceases individual pub 


Shop has been sold to the /ron 


ication with the February issue 
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Personal. is one of the worst months in the year in indot 7 lant gr 
Will the person who asked for informa- the matter of collections, and doubtless the Many 1 g 


tion about “Dipleidoscopes” kindly send withholding of many machinery orders — step, chiet! ( gh rate { 


his address to the editor? during February may have been due to this nade te ransportation§ fa 


C. C. Murray will be connected with act At any rate, conditions in this re ick of roon LN ready d 
the Railway Appliances Company, with ‘spect are decidedly less displeasing now Phe ere 1s gove 
° + Sta > vey r r oral »} } T | ly TT) 
headquarters at Pittsburgh, giving his time than they have been for several weeks brooklyn 
more particularly to the sale of the Q & C Some time ago exclusive announcement inspector descet 
pneumatic tools. was made in this column of the Westing us to petty annoyar that have 
eS a oe oe house Electric & Machine Company being intolerable + 
ayser, oO as 10 ‘riv in the > 
Berlin store of the Garvin Machine Com 1 prospective purchaser of machine tools plant that employs 200 men, bu Ove 
, to the extent of about $1,000,000, for in it | many disadvantag Wi 
pany and has for about three years been 
4 ; stallation in its new plant at East Pitts the only neern whicl is d ve 
representing in Germany that company and 7 , , : 
other machinery establishments, 1s now in burgh, which is fast approaching compl that. Richardson & boyntot ve alre 
; e ' t1o al ic ‘nm in operatio ll moved to Dover ] the Chror S 
America, forming acquaintances and mak — and a tan 2 _— - a eee ' aici N ‘ 
, , yractically double the company’s producing rks wi rtly move to Carteret 
ing new connections. His New York ad practically double the compat dinar \ ” : 
ym is 304 Broadway H aie capacity During the past fortnight the J., and the Hydrau Works, know 
ess Ss 3 ros ay. ee ects ‘ : ; ‘ ; 
return to Berlin in about four weel company placed its initial orders. We un perhaps as Henry R. Worthingt 
el to eT II < out o ekKS - 
derstand that it 1s not its intention to pur ng to. ve to Hart n, N. J Event 


W. A. McCall has resigned his position ; 








‘ : ¥ chase the entire equipment at once, but to ly, I think, every rge plant, not only 
as auditor of the Mergenthaler Linotype , ice tial ms . ' 
° 7 . al / ao so gradua B \ \ . 
Company, of New York, and will devote ‘ ; a : 
, . , This policy, we are informed, has beet elsew 
lis entire attention to the installation ot , ' . 
: decided upon, among other reasons, in ordet \\ a ect \ f 
cost-keeping and factory accounting sys ; nha ae eee , ;' i P 
: é be , 2 oO enable le Compal ) ( I 1 position t \ Vv 
tems, which business he has for many allies: seen Mah ool ss eaciaetiainaamaiedl ‘ 
7 . Oo Teall d il 1Ls¢ oO in improvements if ) 1 i¢ 1 t tor t purp | 
years made a special stt oO > is at ; : 
eal made pecia dy , He i in machinery that may be ann inced from = oe f ay » ts New York 

present devising tor and installing a sys ne a Pe eee ae —_ + — re \ 

. . * 1114 ‘) 1 ( ‘ 4 1 rit til rit ( iste) Cll i { ‘ 4 ( i i Ni ‘ i 
tem in the establishment of the Curtis ‘= ie ellis alee . A 1 ’ 

en z ! W LLC CiTed eco! mv, 1 ) | ( ( rt 1 pro V1 IN I 
Publishing Company, of Philadelphia ' ' , 
it . . We have ( ird or the purcha ( I ! 
: hineryv being ntrolled by this p v, but 4 ) f 
Obituary. Pa a a ee vidence of it that | 
Jam \. Kennedy, general manager of , Se al Biel i I 
- - is come der our observatior goes ur new plant. w ve a r bot 
the Girard Iron Company, Youngstown a ee thin or he P \ 
Snow, among I ] vs I juve! 1¢ ( ( 
Ohio, di ‘ebruary 25, forty-two years , 1 ' , 
, ed Fi Ty =); - seep themselves fu formed concerning t t ) 
ld 7 4 
: he progress made in the manufacture ot \ o 


Prosi 


John McFarlane, of McFarlane & Hig- machinery, and that merit in that conn try. ; ;, o: aianitemen estat emi 


nell, proprietors of the Fishkill Landing tion is not only quickly perceived, but i isl ‘Gow aan , Eas \ 
(N. Y.) Boiler Works, died March 5. He followed by the placing of orders. Ma serene che he ae 
was for many years a foreman at th chine tools are peculiarly susceptible to purpose in Brooklyt her m Ne 


Delamater Iron Works, New York this intluence, and the attention which a We now have tewer ca tt 


William J. Dougherty, assistant superin- physician bestows upon a patient when his pect { 
tendent of the slab mill of the Pennsyl iliness has reached a crucial point, not 
vania Steel Company and brother of J. W inv more profound, than that which buy- \\ 
Dougherty, superintendent of the company, ers give to any improvement, however \\ employ t 
died at Steelton, Pa., March 5, thirty-four light, accomplished in machine-tool con vorkmet d ’ n't get si to bur 
years old tructior salesmen can offe1 nvincing thet mmut Ch 

Charles Scott Snead, manufacturer of '¢Stimony on this point, for whenever they — want day's w 
vgricultural machinery, died at Louisville, in show a prospective buyer where the ve I rie 
Ky., February 25, eighty-three years old. ™achine tool exc he same kind of a t f t lt New loesi 
He built the first Snead Iron Works in t00l of a competitor's make, they have me 
1848 and the business continued to grow mie nearer getting an order than perhap per New } 
until the plant was destroved by fire in ny other W : uuld be ment ed . 
1808 The Lidgerwood Manufacturing Con 

pany, of 96 Liberty stre t] city iu \ tar 





Commercial Review. ci eee ae cia i i a 
New York, Monday, March 9, 1903 feet. in th uthern part of Newat N li sieuaes — n hand We 


March has opened remarkably well in J.. upon which they will erect a plant, however, t ir found: rT 
every branch of the machinery industry, which, with the cost of the land, buildings, — year hen w 1 build ma 
and if there is any reliance to be placed ind equipment, will necessitate an outlay hop, testing room, shipping departmet 
in the old adage that “‘coming events cast if $2,500,000. When completed the m et { quickly n. One thine 
their shadows before them.’ the month pany will remove its plant from Brookly1 certail nd { ; 
will eclipse both January and February in which it erected 1870, and which give lant { 
the matter of profit ible business Orders empl yment to about 800 men \ HW i nied \\ 
have come in surprisingly good, and have f the mnpany disc g the tte 


been widely distributed. We have had oc- vith the writet uid 2,500 


casion of late to refer to many orders be “For some time past we have been very Wor e 1 pliant tf Hen: Ix 


ing held in abeyance, but more orders of mu ramped for room at our Brooklyt Worthington and Chrome St \\ 
this character have been placed since the plant, more especially for foundry p eng rt 
advent of the present month, than we have poses, ane ve been forced t e twe l Lg dad an 


been able to note in some time. Commer thirds of our castings made outside \fter desire t e p n ot 
cial agencies always look upon February mature deliberation we have mecluded to ear t | ! B 
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Qe 

f these compante Brooklyn will suffer The Winchester Repeating Arms Com- hand labor has been greatly reduced. In 
e Joss of three of its greatest industrial pany have recently increased the capacity mining Gre in certain parts of the Lake 
tablishments. which will employ, when of their gas power plant at New Haven Superior region, he says that the top cover 
ey're ready for business, at least 6,000 by the purchase of two 165 horse-power ing of ground rock is scraped off over thi 
en in the aggregate Westinghouse three-cylinder producer gas whole property before mining begins 
We are informed that the American Ma engines, The plant is the first American Railroad tracks are then laid direct to the 
Company, which was recently o1 installation of gas power apparatus for ore bed, and the ore is loosened by blast 
ganized at a capital of $10,000,000, will industrial work. The order was secured ing. Steam shovels are then brought into 
uld a large plant at Wilkeshbarre, Pa., by Westinghouse, Church, Kerr & C use and they load the ore directly upon thx 
hich will give employment, when com The following communication from a eers, one of these machines having loaded 
eted, to 4,000 men and boys. The com correspondent in) Barcelona, Spain, ex 70,000 tons in 26 days, or at the rate of 
will manufacture electrical machinery — plains itself: over 6,500 tons per day. These loading 
f all kinds, including locomotives, and “The firm of Casamitjana Hermanos, machines, which daily handle more than 
veying m inery, more especially for Calle Cortes, Barcelona, Spain, have se- 6,000 tons, are each operated by five men, 
i-hauling purposes, upon which it has cured the Spanish agency for Starrett’s 1 the labor cost for mining and loading 
vatent Phe president of the company is tine tools and have a complete set on show verages but about 16 cents per ton, and 
(. S. Granlund, of Rome, N.Y \s the average workman's whole kit of in the case of one mine which dug and 
Phe Filer & Stowell Company, of Mil- tools up to now has been purchasable for  joaded 293,651 tons in 174 days, the labor 

iukee, Wis. manufacturer of Corliss about $2, it will be readily understood that cost was only 4 cents per ton 
rines, et is perfected plans for the precision has been conspicuous by its ab In unloading the ore from the vessels 
ding of new foundry, 250x400 feet sence. Spain is reputedly so poor a nation the saving of labor through the use of 
he order for the structural material has that importers have been afraid to stock machinery is even more notable and im 
eady been given, and the same is ex- tools more costly than the shockingly bad = portant in its economies and _ results \ 
ected to be ready ft v the middle vermers and wooden and brass rules in series of steel bridges, so adjusted as to 
fnext month. The equipment, which has vogue there, and it has come as a great be easily moved along the docks, is sup 
t been ordered vet, will consist, among surprise to many that the above-named plied with a hinged arm which can_ be 
acting on the advice of its representa lewered to the hatch of the vesse Phe 


ther things, of nine electric cranes, and © firm, 


ne 300 horse-power compound condensing tive in Barcelona, have not only gone in report then enters into a minute descrip 
gine Phe company will also spend $40,- heavily for the fine and comparatively ex tion of this system, and concludes by stat-. 
000 in makine railroad connection with its pensive hand tools now so general in coun ing that under it 26 men now. perform 


ries less behind-hand, but have made quite what formerly required 300 men 


Probably the most important contract a considerable success of the undertaking, 
a CHICAGO MACHINERY MARKI 
r Series Alternating Equipment that has buyers having cleared the stock within a : 
een awarded within the United States few days of its arrival Phose who know There is greater activity in large 
recently let by the itv of Columbus, Spain well, look upon this as an additional icts for electrical machinery — 
Ohio. to the Western lectric. ( mnpany, prov f of the rapid awakening of a country mall contracts In speaking of this Teat 
! ( WeaYg 1] ( pment Omipy! Cs vhich ] i W th 1 ts own doors ( ery ure of trac th Wi stern Pepreses tative oF 
ns erie nat - lamps ” possib requisite of a great manutfact irine " larg electrical machine r\ producing 
ete, and is to be arranged in twenty 75 nation, except up-to-dateness.”’ company said that Western shops wer 
‘ ‘ ‘ ; ie le ra } lectrical engineers are do ng a rapidly 1st beginning to appreciate tl Do 11 
; " | : sal the enti aha easing ad in installing electric r of the modern machine t Only 
df thre ew municipal plant Phe power machinery in manufacturing ib ree or four in Chicago, he said, p essed 
] © ( 1 vy 2 mace « Wnts Of f nglanda, espec ally in the ron e bes iting ster ; the ; 
veen vari el ments offered, and it and steel trades Phe new machinery and Setung out the best rK from 
only after the installation of sample electric plant of Sir B. Samuelson & Co., ST being very slowly adopted, bi 
light equipments furnished by several Ltd., are now in steady and. successful f speed regulation, et The tendency, he 
f the competing manufacturers, that the operation Realizing the necessity of S@1d. was toward heavier frame and the 
ract was awarded Phe company has idopting the most approved methods of  " st samples of the modern tool may b 
no horough nplete ind reliable power transmission in these present times found in the larger shops, where the sav 
1 tem 





» * ine oft riannine to = r cel 
ot keen competition, this company, an old ng, onen Funning ' en 





eries alternating equipment, and is mal 
e installation pidly tl the and prosperous firm, has during the past Sl™C¥. ' the more earnestly sought. Her 
try ummer installed an electric transmission the three-cone speed had gone out ot epee 
Xecent changes in the personnel of the plant, including entirely new and modern on, because ot creased outp echataen 
lanagement of the American Tool Works pparatus, both in the driving appliances oto! : 

Company, of Cinemnati, have placed the nd the other machinery in its works at Within a few days it 1s expected that 
nagement i the Dursine s in thre f low Newport in the outskirts oft \liddles the Rock island will have sure] ised One 

¢ hand Franklin Alter, president;  brough, England The contractors for the 500-kilowatt and one 250-kilowatt gener: 
Hlenryv” Luer ecretarv and treasurer: J electrical power installations are the Brit tors for their - Motine ups 
B. Doan, gen nanage \. E. Robin ish Westinghouse Electric & Manufaetus Che purchase of the motors will probably 

} . 1 1 

CMe ( end ain 1 } go ( pany ve delayed Tor sis a Xv | : 
Ir rial ( tea in next ‘ ‘ roe Phe onders acc mp ed 1 thre } Fu id : iran £ 10 —_ ri ; 

th’s b oe ae - dee: ait tine «alts re United  ¢atupment and for many new to fi 
The plant is exceptionally busy in | Siate v the application of modern ma ps at Danville, I a eported 
agepartnn 1 nd 1¢ ) ook ice) Tuture wry re outlined l t Spec il rey rt tat ee sis = wisiaosnre set OES 

( \ ’ 2 | Xten V¢ titel ] Br h Grove niment aa) cle bh the nor 200 kile watts, Nave been bought Phe 

ms and improvements are now. being \cting British Consul at Chicago. Mr. 1 street railways continue good put — 

ade, adapted to the company’s increasing rskine, a copy of which has been received ©! electrical equipment The Buffalo (N 
ness Phe company has just brought by the Treasury Bureau of Statistics. Thi Y.) electric lines have purchased a 1,500 

it several new tools, embodying the very report 1s entitled “R port on the Iron Ore kilowatt Westinghouse generator Phe 
test ideas in machine-tool construction, Industry of the United States,” but gives Alley Lo read at Chicago has bought a 
nd are much gratified at the success at especial attention to the modern methods — 1,500-kilowatt) generator, and the Loop 
nding their introduction ! mining and handling ore, by which company at Chicago has obtained hurry 
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bids for a generator of the sam Rg wer, Manufacturers. 


and is expected to close In a tew days 

. , : , George | albotr will build a windmi fa 

Phe Crocker-Wheeler Company has sold 
: ory in Cedar Rapids, La 

one 150-kilowatt belted generator to thr 
é . : , Phe Goneral Foundry Company, Gardnet 
Simmons Manutacturing Company, Keno Mass.. will enlarge its plant 
af . + a z<o-kilowatt generators to . 
ha, Wis.; two 150-kil rae eet ae ’ Phe Pennsylvania Railroad Company wi 


Libby, McNeill «& Libby, Cl cago; one 150 build new shops at Dennison, © 








kilowatt belted generator to the Michigan \W m R. Bennett will build a ste el 
Stove Company, Detroit. Mich.: ne 1530. pering plant in New Britain, Conn 
ind one 65 belted generator tor the Pop An addition is being built to Thomas Hill's 
Building, Chicago: four 150, two 100, four Machine shops, Moundsvill W. Va 
e ‘ i , 7 

so and fou 30 engine-type generators lo \ factory buildir is to be erected for I & 
rie . : : - I Aubel, iron we ete Philadelphia 
the Kirbv Manutacturing Company, Cleve 
‘ y os rh Pennsvivania Railroad Company is 
land, Ohio: one 100-kilowatt generator at l 2 : , 

erecting a OOxXDOO- foot ) Stee enr shop 
four motors of 75 horse-power to the Mitaone 
\merican Can Company, | edo, Oh ’ I tk. Wood's Sons. founders and machin 
thirteen motors of 133 hors power to the ists, Chambersburg, Da have roken ground 
Cleveland Crane & Car Company, Cleve for new shops 
land, Ohio: twelve motors f 207 horse rhe Raltimore & Ohio Railroad has in view 
power to the Allis-Chalmers Company 25 a o ndre . 

. ded, but possibly ¢ rtis Bay 


Milwaukee, Wis 
There is a pine it Pres. Il. | M 


] P } 1” ly ] 7 ser) ’ 

Phere is a ADUTGATC I quiry 1 oft the New York Shipbuilding Company 
electrical equipment 1m the market, but ex ‘‘'amder N J wi | hel gh SCHOO opp TT 
cept for the larger installations the inqui Paulsboro, Nod 
ers are a little slow in closing lor these fhe Baltimore Vitrified Clay Company w 

] ‘ rie si 1 > 
smaller machines the factories are in better doa paving brick plan 0 . ! 
- 1 1 mn t Mal ] Kemp Loaartle S preside 
shape 1 I 4 e of the siIness \ ( 
dw. J. Bond. treasure 
fact strengther lie ntras rer the 
=. we oe ] I ke manufacturers of 
, j ~ ? Y re 7 = u ~ 
onadition l « nd ( ol hole covers and ps and self-opening dies 
] ‘ 
tions Lee 1 expect 1 s I Hartford, Conn are installing me na In 
) Ness < me ere 1 , ‘ nd doubling heir plat 
‘ nrine Cit ll Bowl & Co Cleveland ‘) ‘ 
oe - moving thre heavy machinery warehouse 
he ue plat merly eccupied = by i 


Cleveland Crane & Car Company, 120 Wason 











New Y price for N ‘ have eN ! ‘ handling 1} 
Nl 
Southern it r the first 
Phe 1d M ne Company | 1 
(on is el ‘ ganized, and A. S 
i ate, 
7 | ad s presid nd wene , nag 
N ~ 5 $24 75 ry} ' ox nereas nresent 
\ \ » % > = cal ity ‘ | ! ! 
\’ , . versing ! I ne ! 
: ~—s 7 hine nd i ‘ ne 
S ther? 
Z } N I’. Bowle ] drv ¢ l ims Cleve 
\ i i‘? i \ = Z ‘ 
nd. © in eel ‘ ranized re ipita 
: . ized, and i ‘ f r 1 be 
\ 3 sO 1 -- ) eres 7 mothe oundry idapted = to 
\ j ) » So & 2 =O hear work Phe new company wi known 
Par Ire | ’ Refined brand as the Bowler Foundry & Machine Company, 
, and is eapitalized unde thie iv of West Vil 
rice 1 ck. Q- 1 1 , I 
ginia for $500,000, N. P. Bowler is president 
ad lot S1 Ihe ( trom t 
\ reorganization ¢ ‘ ii <n it} io) 
2 s5 (a 2. 
I ndry & Machine \V ks i ker 
ol] Ste Base size - ‘ , a re r lia 
. yi ‘ 1 r | Watkil ] esidel nel ! 
as atl page W. OW. Ricks | ‘ 
_ dj J 
\lac 1 ¢ ster 4 ( pea - sit 
! hus SS e , | 
, 2.10 % o we especta 1» I ] 
( dR ( St Ss t ¢ ( I stoves and 7 | 
to ‘ — 
ipper—L: Superior ingot, 14 
4 . 
t4c.; electrolytic, 14 to 14 “. Miscellaneous Wants. 
Oo | ra | ( hie ti at 2o ent each t j ‘ 
/ ce sent ft } i } ate {/ Sat 
X Vor 20 , oO 1“ j j ve ‘ 
De as Li | ) . | j ‘ ade ‘ f i ‘ ‘ / ; 
Grant. Gears See upper corne page 62 
Spelter 5.15 5.25 ( iper cat. free I. Gs. Smith, Columbia, Pa 
\1 mar ( XQ “1 x Punches & dies Wal.M.Wks..Waltham.M: 
Hallett a - / Patterns Cincinnati Pat. Wks., Cincin., O 
ri f ‘ ‘ 
‘ j Dies and Diemaking. 100 pages SL.00, post 
74 paid J. L. Lueas, Bridgeport, Conn 
Lard Oil—Prime Citv. 85 @ &7c.. Wanted —-Improvements in grinding machin 
, ie \ Address Box 1435, Providence, R. I 
T no to iT and vantity ranging 
ci — = 3 73 Will buy or pay royalty for good patented 
from one barrel up to large lots machine or too Box 2S2, AMI Mac 
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room as beginnet Address | Mason, Mt 


Carmel, Il 
As factory manager; thoroughly practical 


and familiar with the best systems of man 
agement in factories consisting of machine 


blacksmith and wood-work 
ing departments: long and successful experi 
ence in the management of help; salary or 
commission, or both Address Box 3, AM. M. 


shops, foundries, 


MASSACHUSETTS 
first 
experi- 


viechanical and electrical engineer, 
class draftsman, with several years’ 
ence wishes to change. Box 33 AMER. MACH. 
Wanted— Position, superintendent or fore 
man of iron foundry; experienced, steam en 
gine, general machinery castings, estimating, 
soliciting. Address Box 604, Amer. MAcH 
NEW 
Foreman on boiler or steel plate construc 


tion; Al layer-out; can do estimating and 
dratting; thoroughly capable, sober and ener 


JERSEY. 


getic; would accept full charge of mechanical 

end of medium or small shop or position as 

head layer-out in large plant tox 39, A. M 
NEW YORK. 


wants position. Ad 
MACHINIST. 
drafting, desires 
Am. Macu 
experienced, best 
ox 50, Am. M 
wishes 


Machine designer, ete., 
dress Box 63, AMERICAN 
mechanical 
Box 51, 


Young 
assistant’s 


man, 
position. 

thoroughly 

position. 


Draftsman, 


references, desires 


Designer of up-to-date automobiles 


to change: 5 years’ experience; best refer 
ences Box 37, AMERICAN MACHINIS1 

Shop superintendent wishes to change; 8 
vears’ experience in the manufacturing of 


automobiles Box SS, AMER. MACHINIS1 


An ingenious mechanical draftsman, tech 
nieal graduate and competent, desires to 
hange to New York city Box 47, Am. M. 


Position as superintendent or foreman, by 
mechanie of broad experience, familiar with 
mechanical drawing and mathematics. C. C 
care AMERICAN MACHINIS1 
engineer, graduate of 
position, either as 
tf years’ experience ; 


Competent 
technical 
draftsman or 


young 
school, desires 


machinist ; 


best references tox 43, AMER. MACHINIST 
Mechanical draftsman, having few hours’ 
leisure, would like to do some extra work: 


inventors’ ideas, drafting, ete 
expert high-class automatic ma 
tools, engines and auto 
AMER. MACHINIST. 


developing 
thorough 
chinery, gasoline 
mobiles ‘Eexpert,”” care 
Wanted—Position as works manager or 
superintendent, by a leading industrial econo 
mist, at present filling similar position; a 
place where energy, executive ability, integ 
rity and the achievement of results will be 
appreciated; all communications contidential 
Address C. 1)., care AMERICAN MACHINIST. 
PENNSYLVANIA 
Mechanical draftsman desires 
Box 49, AMERICAN MACHINIS1 


Machine shop or toolroom 
change; references tox 4, 


posit ion 


foreman desires 
AMER. Macu 
up-to-date mechanic, 
organizer, with extensive experi- 
and interchangeable work. 
MACHINIS1 


Creneral foreman, 
hustler and 
ence in automatic 
Box 48, AMERICAN 
A man of good executive ability, not given 
to moving around, steady and reliable, wants 
position as superintendent best references 
Address Box 42, AMERICAN MACHINIST 
Position as superintendent or manager of 
works, by an active, alert and experienced 
man of excellent record as engineer, salesman 
and manager: would take part of salary in 


stock of small company. and will put in one 
or two fine, money-making specialties now 
patenting Address Box 18, Amer. Macu 


RHODE ISLAND 

foreman : 
now in charge 
Island. Address 


Wanted—-Position by foundry 
machinery or engine work: 
of foundry in State of Rhode 


“Green Sand,” care AMERICAN MACHINIST. 
VERMONT 
expert accountant, with special experience 


in machine shop costs, will 
tems complete and instruct 
Keepers in same; any desired subdivision of 
obtained references. Address “Per 
centages,” care AMERICAN MACHINIS1 


Help Wanted. 


CANADA. 

Foreman Wanted Foreman for biacksmith 
and forging department of plow factory ; one 
capable of producing. first-class work at a 
low cost desired; state age, experience and 
salary wanted tox 20, Amer. MACHINIS' 


install cost sys 
present book 


costs 


ILLINOIS 
Wanted 


Competent foreman for sheet 


AMERICAN MACHINIST 


manufacturing 
character, and 
handling new 


department of large 
work varies widely in 
must be capable of 
successfully and economically 
from blueprints. Address, with full particu- 
liars of experience, references, etec., Box 601, 
AMERICAN MACHINIS14 


metal 
plant ; 
applicant 
propositions 


LOUISIANA, 
Wanted—A_ first-class machine 
man to travel in the South for a Southern 
house; state experience, age, present employ 
ment and salary expected Box 36, Am. M. 
Wanted—A first-class foreman to take gen 
eral charge of a small shop manufacturing 
power-transmitting machinery; must be a 
hustler and understand this line of business ; 
state experience, shops employed in and sal 
ary expected. tox $5, AMER. MACHINIST. 


tool sales 


MASSACHUSETTS 
machinist; one 
gear cutting 
soston, Mass 
experienced in de 
German overstitch 
glove and hosiery 
eare AM. MACH. 
small die 
factory in 
experience 


used to 
preferred 


Wanted —General 
miliing machine and 
Roston Gear Works, 

Wanted—A machinist, 
signing and working on 
sewing machines for the 
trade. Address “United,” 

Wanted—NSix first-class men on 
and sub-press work in up-to-date 
central Massachusetis; state age, 


and wages expected. Dox 82, AMer. Macu 
MICHIGAN 
Wanted— Experienced man in toolroom, to 


make spring threading dies for automatic 
screw machines PP. Oo. Box 966, Port Iluron, 
Mich 


MISSOURI 

Wanted—An American born and educated 
mechanical engineer to travel, introducing our 
line of pneumatic machinery and labor-saving 
devices for shops, foundries and other Classes 
of manufacturing plants; must have some 
manufacturing experience and ingenuity to 
apply our devices successfully. Curtis & Co 
Mfg. Co., St. Louis, Mo 


NEW JERSEY 
machinists, in city 
near Philadelphia; steady work and good 
pay. The Reeves Engine Co., Trenton, N. J 

Wanted Lathe and planer hands for night 
work on heavy machine tool work; good 
wages to good men. Apply to The Pond Ma 
chine Tool Company, Plaintield, N. J 

Wanted clerk, preferably one experi 
enced with engines, air compressors or pumps 
and the premium plan; location, near Jersey 
City Address Box 52, AMER. MACHINIS! 

Wanted—A cost clerk in an electrical manu 
facturing works, manufacturing dynamos and 
motors, to get up shop costs of manufactured 
a good position is open fo a man who 
same m3, AMER. MACHINIS1 


Wanted— First-class 





Cost 


goods : 
ean fill Box 55, 

NEW YORK 

Lathe hand wanted; young man preferred 
state wages. Address X. y care Am, M 

Wanted— First-class metal patternmakers 
none but experienced men need apply SOx 
25, AMERICAN MACHINIST 

Wanted -General machinists, familiar 
w.th lathe and vise work; steady job to right 
men. tox 12, AMERICAN MACHINIST. 

Mechanical draftsman wanted, experienced 
in the designing of tools and fixtures; loca 
tion, New York city. Address Box 31, A. M. 

Wanted—First-class patternmaker, experi 
enced on steam pump works. Cameron Steam 
Pump Works, 433 KE. 253d St., New York City 

Wanted toolmaker ; under 
stands taps and dies; state age, experience, 
married or single and wages expected. tOX 
13, AMERICAN MACHINIST. 

By steam pump works in Greater New 
York, shop erecting foreman, experienced in 
erecting and testing in shop and outside. Ad 
dress Box 15, AMERICAN MACHINIS1 

Wanted —A competent draftsman ; 
has had machine shop experience. Address, 
giving qualifications, experience and salary 
expected, H. HfL. Franklin Mfg. Co., Syracuse 
N. ¥ 


First-class 


one that 


turret lathe hand, 
Lamson; also a 
assembling; state 
and wages ex 
city. Box 44, 


First-class 
with Jones & 
work and 


Wanted 
one familiar 
man for bench 
experience, age, references 
pected; location, New York 
AMERICAN MACHINIST 

Works manager wanted for Europe, for the 
manufacture of small scientific machines: 
must be a thoroughly competent, practical 


engineer, well versed in working the most 
modern types of automatic machinery for 


studs, washers and other 
small machine parts: to a thoroughly com 
petent man a good position is offered Ad 
dress W W Ww P. O tox 165 New York 
City 


making 


screws, 


March 12, 


1903 


Machinists wanted for floor or vise work, 
by a manufacturing concern now employing 
Orr . 


275 men; factory located one hour's ride trom 
New York city; wages $2.50 per day of nine 
hours; open shop; no labor troubles past or 


present: building lots at from $100 to $200 
can be secured, and company will assist work 
men to build their own homes ; none but sober 
and industrious men wanted; state age, na 
tionality and experience for past 5 years. Ad 
Box 582, AMERICAN MACHINIS1 
Wanted—An engineer familiar with the 
mechanism and operation of steam pumps, and 
particularly the Cameron pumps, to go to 
Cana, U. S. of Colombia, to fill the above 
position with the Darien Gold Mining Co. ; 
location at considerable altitude above the 


dress 


sea level; climate salubrious and healthy 
wages $100 a month, gold, and board; free 
transportation from New York city to the 


applicants must be young, unmarried, 
healthy and of good habits, and with the 
proper knowledge and experience to fill the 
position satisfactorily ; answer by letter only, 
giving full parviculars of experience and 
references d s. Cameron Steam Pump 
Works, 433 East 23d St., New York City 


mines ; 








OHIO 
Three experienced draftsmen 
Drill & Mfg. Co., Barberton, O 


Wanted 
National 


Wanted—-First-class working foreman for 
vise and bench work, also several good vise 
and floor men for automatic engine and crane 
work Mansfield Engineering Co., Mansfield, 
Ohio. 


Wanted—A thoroughly competent, steady, 
non-union Brown & Sharpe milling ma 
lathe hand 


sober, 
chine hand, Jones & Lamson turret 
and Milwaukee turret lathe hand; steady 
work; no strike or trouble Apply, stating 
age, experience and wages expected, The (reo 
I. Sennett Co., Youngstown, Ohio 
PENNSYLVANIA 

Men to operate Gleason bevel gear cutting 
machines ; must have had experience; steady 
work ; state wages wanted. Box 22, Am. M 


Wanted—-Young man on card index and 
records of drawings and patterns; state age, 


experience, references, salary, ete Box 45 
AMERICAN MACHINIST. 

Wanted-—An experienced foundry foreman 
to handle about 18 molders on heavy jobbing 
work; in the Pittsburg district; salary not 


less than $1,500 per annum. Box 6, Am. M 
We are constantly increasing the scope oi 


our work, and invite application for posi 
tions from first-class patternmakers, molders 
and machinists; we always have vacancies 


Address The Westinghouse Machine Company 
East Vittsburgh, Pa. 

We have now completed a modern, 
date foundry and machine shop, and equipped 
same with the latest and most improved ma 
chinery that could be purchased, and = are 
wanting patternmakers, molders and machin 
ists, and invite applications for these 
tions Apply or address to Kenney «& Co., 
Scottdale, Va 


up-to 


posi 


VERMONI 


Wanted——An experienced, capable man to 
start automatic screw machines ; give full pat 
ticulars as to experience. Box 54, AM. Macti 


MISSISSIPPI 

Wanted—First-class mechanical draftsman 

acquainted with work about steel works. Ad 
H. A., care AMERICAN MACHINIST 


In drafting room on engine work 


WEST OF 


dress H. 


Wanted 


two good men of mechanical education; one 
with experience as assistant to chief; one 
for general engineering work, tracing, et« 
The Murray Iron Wks. Co., Burlington, Iowa 


WISCONSIN. 


Wanted—Competent machine and_ bench 


hands. The Kempsmith Mfg. Co., Milwau 
kee, Wis. 
Wanted—Two young men, who have had 


some experience in a machine shop, by a con 
cern doing high-grade work; none but steady 
reliable men need apply: splendid opportun 
ity for advancement for the right men Ad 
dress, stating age, experience, etec., Box 40, 
AMERICAN MACHINIS! 
Wanted—By concern 
machine two vise 
chine hauds; city well located; educational 
advantages unsurpassed; only first-class, 
married men need apply; steady position with 
good opportunity for advancement for the 
right men. Write fully, stating experience 
ete., Box 41, AMERICAN MACHINIST. 
Wanted—A man who is experienced in the 
handling and tooling of heavy turret lathes 
one who will be able to take charge of a de 
partment of turret lathes (not screw ma 
chines), and get the best results from the 
machines and operators of same; must be 
sober, steady and industrious; married pre 
ferred: give age, experiences and references 
also wages expected Address Box 24, A. M. 


building high-grade 
hands and two ma 


tools, 
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Belt Filler 
Schieren & 
York. 


Belting, Leather 
l’atterson, Gottfried 


Ltd., New 


Schieren & Co., 


York. 


Shultz Belting Co., St. Louis, Mo. 
Belting, Rubber 
N. Y. Belting & Packing Co., New 


York. 


Peerless Rubber 


York. 


Belts, Polishing 


fare, H.. G., 


Bending 
draulic 


tement, Miles & Co., 
Watson-Stillman 
Bending Machines, Power 
Liethlehem Foundry & Mach. 
So. Bethlehem, Va. 
Cincinnati, Punch 
Cincinnati, O. 
Bending Machinery, Plate 
Hlilles & Jones 


erkins Mach 


Mass. 
Wickes Bros., 
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Blocks and 


See Hoists, Hand 


Blowers 
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Blue Print Wringers 
ittsburg Blue 


burg, Va 


Boilers 
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Pratt & Whitney 
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Reliance Mach. & 


lnnd, O 


Webster & Perks Tool Co., Spring 
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Wel's Bros. Co., 


Books, Mechanical 
Baird & Co., Henry Carey, 


delIphia, Va. 


Derry-Collard Co., 
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Wiley & Sons, John, New York. 
Boring and Turning Mills 
American Tool 
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Mass 
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Retts Mach. Co., 
Brown & Zortman 

Pittsburg, Da 
Bullard Mach. 


port, Conn. 


Fairbanks Co., 


Ilill, Clarke & 
MeCabe, J. J., 


Niles Tool Works 
ond Mach. Tool 
rentiss Tool & Supply 


York. 


Warner & Swasey 


Bering and 
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Barnes Co., BR. 


Karnes Co., W. 


ford, Ill 


sjeaman & Smith 
Iement, Miles & Co., 
Betts Mach. Co., 
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Thos. 


Dallett & Co., 


Detrick & Harvey Mach Co., 
timore, Md 


Wilmington, Del. 
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Goodell-Vratt Co., Greenfield, 


Whitney Mfg. Co., Hartford, 
D. 





Boring and Drilling 
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Draper Mach. Tool Co., Worcester, 


Mass. 


Fosdick Mach. Tool Co., Cincin 


nati, O. 
McCabe, J. J., New York. 
Newton Mach. Tool Wks., 
delphia, Pa. 
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Brown & Co., R. IL, New Ilaven, 


Conn 
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Mass. 
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sor Locks, Conn. 
Modern Tool Co., Erie, Pa. 
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New Bedford, Mass. 


Pratt Chuck Co., Frankfort, N. Y. 
Standard Tool Co., Cleveland, O. 
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ton, Del 
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Whiton Mach. Co., 
London, Cona 





| Chucks, Lathe 
Cushman Chuck Co., 


Skinner Chuck Co., 


Westcott Chuck Co., Oneida, N. .. 
| Whiton Mach. . E 


Chucks, Seroll 
Chucks, Split 


Clocks, Watchman’s 
Nanz & Co., New York. 


Clutches, Friction 


;. 
Cleveland Twist Drill Co., 


New Haven Mfg. Co., 


Compressors, Air 


Gray-Blaisdel! Co., Bradford, Pa. 
Herron & Bury Mfg. Co., 
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Rand Drill Co., New Bi 
Pratt & Whitney Co., 
Consulting Engineer 


Coping Machines 
Long & Allstatter Co., 


Correspondence 


Schools, Correspondence 


Counterbores 
Kendrick & Davis. Lebanon, N. I. 


Countershafts 


National Machine ‘Tool Co., 
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Reeves Pulley Co., 
Wilmarth & Morman 


Mass 


. Couplings, Shaft 
Warner & Swasey Co., Cleveland, . 


Davis Mach. Co., 


Hartford, Ct. 


Crane & Hoist 
Wilming- 2 
Niles-Bemeni-Pond Co., 
Engineering Works, 





| Obermayer Co., 









Cranes —Continued 
Pawling & Harnischfeger, Milwau 


kee, Wis. 


Sellers & Co., Wm., Philadel., Pa. 
Whiting Foundry Equipment Co., 


Harvey, Ill. 


Crank Pin Turning Machine 
Underwood & Co., Il. B., Phila 


delphia, Pa. 


Crucibles 
Dixon Crucible Co., Jos., Jersey 


City, N. J 


Obermayer Co., 8., Cincinnati, O 


Cupolas, and Ladles, Foun- 


dry 


Northern Engr. Works, Detroit, 


Mich. 


Obermayer Co., 8., Cincinnati, O. 
Paxson Co., J. W., Philadel., Pa. 
Whiting Foundry Equip. Co., Har 


vey, [ll 


Cutters, Milling 
Becker-Brainard Milling Mach. 


Co., Hyde Park, Mass 


Brown & Sharpe Mfg. Co., Provi 


dence, R. 
Cleve- 
land, O. 


Gay & Ward, Athol, Mass 
Ingersoll Milling Mach. Co., Rock 


ford, Ill. 


Morse Twist Drill & Mach. Co., 


New Bedford, Mass 


Rogers, John M., Boat, Gage & 


Drill Works, Gloucester City, 


Standard Tool Co., Cleveland, O 


Cutting-off Machines 
Bement, Miles & Co., New York 
Bignall-Keeler Mfg. Co., Edwards 


ville, Ill 


Brown & Sharpe Mfg. Co., VProvi 
I 


dence, R. 


Davis Mach. Co., W. P., Roches 


ter, N. ¥ 


Hurlbut-Rogers Mach. Co., South 


Sudbury, Mass 


Newton Mach. Tool Wks., Vhila 


delphia, L'a. 


Niles Tool Works Co., New York 
Pond Mach. Tool Co.. New York 
Cutting-off Tools 

Armstrong Bros. ‘Tool Co Chi 


cago, Ill 
Hartford, 
Conn 


Dies, Sheet Metal 

Bliss Co., E. W., Brooklyn, N. Y 

Hay-Budden Mfg. Co., Brooklyn, 
N 


Perkins Mach Co., So. Boston, 
Toledo Mach. & Tool Co Toledo 
Ohio 


Dies, Threading, Opening 
Errington, IF’. A., New York 
Geometric Drill Co., New Haven, 


Conn. 


Jones & Lamson Mech. Co., Spring 


field, Vt. 


Maines Mach. Co., Philadel., Va. 
Modern Tool Co., Erie, Va. 
Pratt & Whitney Co., Hartford, 


Conn. 


Dowel Pins 

Obermayer Co., S., Cincinnati, O 
Winkley Co., Hartford, Conn 
Drawing Boards and Tables 
Rich, J. & G.. Philadelphia, Da 
Drawing Instruments 
Alteneder & Son, Theo Vhita 


delphia, Va 


Keuffel & Esser Co., New York 
Drilling Machines, Bench 
Barnes Co., W. F. & John, Rock 


ford, Ill. 


Pratt & Whitney Co., Hartford, 


Conn 


Drilling Machines, Boiler 
Aurora Tool Works, Au a. Ind 
Baush Mech. Tool Co., Springtield, 


Mass 


Bickford Drill & Tool Co., Cin 


cinnati, O 


Bement, Miles & Co., New York 

Dallett & Co., Thos. H., Phila., Pa. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York 


Drilling Machines, Multiple 


Spindle 


Baker Bros., Toledo, O 
Barnes Co., B. F., Rockford, III. 
Barnes Co., W. F. & John, Rock 


ford, III 
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ed Water Heater and |$ Gears, Cut 





Drilling Machines, Multiple | Drills, Center F 
Spindle —Continued Pratt & Whitney Co., Hartford, Purifier Bilgram, tlugo, Philadelphia, Pa 
Barr, H. G., Worcester, Mass. — _ Conn | Hawley Down Draft Furnace Co., | Boston Gear Works, Boston, Mass 
— Mch. ‘Tool Co., Springtield, | Slocomb Co., J. T., Providence, | Chicago, Ill |} Brown & Sharpe Mfg. Co., Provi 
Mass. ae dence, R 
Bement, Miles & Co., New York. Files and Rasps Fawcus Macu. Co., Pittsburgh, Pa 
Bickford Dril:i & Tool Co., Cincin Drills, Rail Barnett Co.. G. & H.. Phila., Pa Fellows Gear Shaper Co., Spring 
saath, Oo. Thos. H.. Phila., Pa. | Bement. Miles & Co., New York. | Hammacher, Schlemmer & Co., | ¢, Held, . ear 
Pallett & Co., Thos. H., Phila., Pa. | Niles Tool Works Co., New York. | New York Gleason Tool Co.. Rochester, N. ¥ 
Fairbanks Co., New York. | Nicholson File Co., Provi., R. I Gould & Eberhardt, Newark, N. J 
yl ga ta ae | —— Drills, Ratchet | Patterson, Gottfried & Hunter, | Pec Gear Works, Boston, Mass 
arrington, So ‘ o., Edwin, - —— Wenle | arrington, S« d oO ; 
Philadelphia, Pa. Parker Co.. Chas., Meriden, Ct. |, Ltd... New. York. \ Philadelphia, Pa a ee ee 
McCabe, J. J.. New York. Pratt & Whitney Co., Hartford, ey Fae em Seay . Horsburgh & Scott. ( leveland, O 
nese ar Mchry. Co., Conn. Filing Machines | Knell Air trake Mfg. Co., Battle 
hicago, ; : | a , ‘ a Creek, Mich 
Newton Machine Tool Works, | DY®a@mos | Cochrane-Bly Mach. Co., Roches- | yjessmer = Mfg. Co Ferd St 
Philadelphia, Pa. Akron Elec. Mfg. Co., Akron, O. ter, N, | Louis, Mo 
Niles Tool Works Co., New York. C & C Electric Co., New York a 1c |} New Process Raw Hide Co., Syra 
Prentiss ‘Tool & Supply Co., New | Christensen Engineering Co., Mil- | Fillers, Oil Can | cuse. N 
York. waukee, Wis rhe Winkley Co., Hartford, Conn. | Nuttall Co., R. D., Pittsburgh, Pa 
Woodward & Rogers Co., Hart Commercial Electric Co., Indian | Patterson, Gottfried & Hunter 
ford, Conn apolis, Ind. : | Filters, Oil | Ltd.. New York 
wot & ad Electric Co., AM- | hurt Mfg. Co., Akron, © rasetvette Gear Works, Vhila 
Drilling Machines, Pneu- | _, Pere, \. J. | _ delphia, Da 
matic ee & Motor Co., Belle- | pittings, Steam | Simonds Mfg. Co., Pittsburgh, Pa 
ville, 


! 


Crane Co. Chicago, II! 
Crosby Steam Gage & Valve Co., 


Chicago Pneumatic Tool Co., Chi 
cago, Ill 


Gears, Molded 
Caldwell & Son Co., H. W., Chi 


General Elec. Co., New York 
Jantz & Leist Elec. Co., Cincin.. 0. 














Cleveland Pneu. Tool Co., Cleve M ; ‘ . fl Poston, Mass , 
- Mechanical Appliance Co., Mil- | . cago, Ill 
yuan Pavemetie Tool Co., Phila Milwaukee ‘Elec Co., Milwaukee Lunkenhelmer Co.. Cineinnatt 0 ear ee ‘ & E. Cine : o 
delphia, Pa. “= ‘ edie ; ’| Walworth Mfg. Co., Boston, Mass P BEE NO, 8. SE Ee, LIRCIR., 
Q & C Co., Chicago, II! : ; om a adic Ge ide 
Rand Drill Co., New York a rn Elec. Mfg. Co., Madison, | Flexible Shafts oe mx w oe 
sa gate Equip. Co., St. | Robbins & Myers Co., Springfield, Chicago Flexible Shaft Co., Chi- | il , = le Co., Chicag 
0 Ss, MO ; | cag ‘ 
Ohio | ago, Ill Fawcus Mch. Co Pittsburgh. Pa 
Roth Bros. & Co... Chicago, I = Horsburgh « Scott. Cleveland. O 
Drilling Machines, Portable | Sprague Elec. Co., New York Forges New Process Raw Hide ria * et 
Dallett & Co.. Thos. H.. Phila., Pa Storey Motor & Electric Co., Har Buffalo Forge Co., Buffalo, N. Y cuse, N ; sehen 
Ilisey-Wolf Mch. Co., Cincin., O rison, N. J. a Pag ; Patterson, Gottfried & Hunter, | Nuttall Co., R. D., Pittsburgh, Pa 
Triumph Elec. Co., Cincinnati, O Ltd., New York 
Drilling Machines, Radial Western Electric Co., Chicago, Ill. | Gears, Worm 
American Tool Wks. Co., Cin., 0. | Wotinghouse Riectric & Mig. Co.. | Forgings, Drop Albro-Clem Elevator Co., Philade 
Baush Mch. Tool Co., Springfield, a oo Billings & Spencer Co., Hartford, | |. phia. Pa. 
aus ‘2 ‘” awcus ach. Co., Pittsburgh, I: 
a... 3 Miles & Co., New York Electrical Supplies eon & Gordon, Worcester, | Morse Williams & Co., Phila. Pa 
Bickford Drill & Tool Co., Cin- | Akron Elec. Mfg. Co., Akron, 0. Mass Nuttall Co., R.D., Pittsburgh, Pa 
cinnati. Ohio Commercial Electric Co., Indian Simonds Mfg. Co,, Pittsburgh, Pa 
innati, Ohi ii Ind 
Cleveland Punch & Shear Works apolls, ind. . : Forgings, Hydraulic — 
Co., Cleveland O General Elec. Co., New York. ' water Graphite 
’ ‘ : . . : ; ° Wyman «& Gordon, Worcester, . : 
Dreses Mach. Tool Co., Cincin., O Milwaukee Elec. Co., Milwaukee, Ween Dixon Crucible Co., Jos., Jersey 
Fairbanks Co., New York Wis. : — City, N. J 
Fosdick Mach. Tool Co., Cincin., 0. | Storey Motor & Electric Co., Har- | poppings, Steel L.ubriphite Co., Jersey City, N. J 
Gang Co., W. E.. Cincinnati, oO rison, N. J | : ; ; Obermaver Co., S Cincinnati, © 
Harrington, Son & Co., Edwin, | Triumph Electric Co., Cincin., O. Hay-Budden Mfg. Co., Brooklyn 
Philadelphia, Pa. Western Electric Co., Chicago, I. = . wor a Grinders, Center 
Ilill, Clarke & Co.. Boston, Mass. Westinghouse Elec. & Mfg. Co., | W ag & Gordon, orcester, | seaid & Son. L. S., Barre, Mass 
McCabe, J. J.. New York. Pittsburgh, Pa. =_oee Hisey-Wolf Mach. Co., Cincin., O 
Marshall & Huschart Mehry. Co., . Foundry Furnishings 
Chicago, III. Elevators Seis ee. 2. Chataati: 0 Grinders, Cock 
Mueller Mach. Tool Co., Cincin.,O. | Albro-Clem Elevator Co., Phila 1's rc J. W.. Philadel., Ps Windsor Mach. ¢ Wind Vt 
Niles Tool Works Co., New York delphia, Pa ar sag Se taser sag madi F > ee ee ee ae ee 
4 i an a? ee ae : : - . . , | Whiting Foundry Equip Co., Har 
Pond Mach. Tool Co., New York. Curtis & Co. Mfg. Co., St. Louis, vey. Til Grinders, Cutter 
I’rentiss Tool & Supply Co., New Mo. -? ‘ 
York. Howard Iron Wks., Buffalo. N. Y. | Furnaces, Coal and Oil \dams . 0., Dubuque, Lowa 
Morse, Wiuiams & Co., Phila., Pa Ruffalo Forge Co.. Buffalo, N. ¥ Automatic Mach. Co., Greentield 
Drilling Machines, Turret Seton ~ ae ee ass 
si 7 in . Sire Hawley Down Draft Furnace Co., | Beeker-Brainard Milling Mach 
Niles Tool Works Co., New York. | Emery heels Chicago, Il Co.. Hyde Park. Mass. ~~ 
Quint, A. D., Hartford, Conn See Grinding Wheels Jacobson Mach. Mfg. Co., War-] prown & chesne Site Co.. Provi 
Vanderbeek Tool Works, Hart- } ren, Pa —iAL.: ; 
ford, Conn. Enclosures, Tool-room Obermayer Co., S., Cincinnati, O Cincinnati Milling Mach. Co., Cin 
arri L. . , ile >» lec Ye ¢ 
Drilling Machines, Upright Merritt & Co., Philadelphia, Pa. Furnaces, Gas G gy “ = Mew Week 
7 . i SUC e ee ow or 
American Tool Wks. Co.. Cin., O Engines, Automobile Am. Gas Furnace = _N z. 4 ity Norton Emery Wheel Co... Worces 
Aurora Tool Works, Aurora, Ind Olds Motor Works a os Chicago Flexible Shaft Co., Chi ter —_ . 
bc s | r Works, Lansing, Mich. r, a 
Raker Bros., Toledo, 0. - —_ cago, Ill Pratt & Whitney Co., Hartford 
a ya ae — i Engines, Gas and Gasoline Furniture, Machine Shop 4 om . ; , ° 
f »S om ee oe . OcK- ae , S / Sete : . : . tivett lock Co., toston, Mass 
ford, Ill —— Water Motor Co., Newark, New Britain Mach Co., New Brit Woodward & Rogers Co., Hart 
Barr, H. G., Worcester, Mass. : ag : = ain, Conn ford, Conn 
Bement. Miles & Co.. New York Cooper Mach. Co., Saltsburg, Pa. ; i i 
Blaisdell & Co., D., Worcester, Elyria Engine , _ Elyria, 0 OR, woe <6 — ; Grinders, Dise 
Mass Foos Gas Eng. Co., Springfield, O. | Bristol Co., Waterbury, Conn Bes! & « I i ! 
: * . ietz. Augus Jew Yor . es d ‘o., Chas , Chicago 
Brown & Zortman Mehry. Co., | Mietz, August, New York cetera f 
Pittsburg Pa. : " National Engine Co., Rockford, | Gages, Standard a \ 
Cincinnati Mach. Tool Co., Cin., O. ; Ill. : ; —— , Brown & Sharpe Mfg. Co., Provi — Ag tach. Co., Geo., Racin 
Davis Mach. Co., W. P.,| Roches- New England Gas Engine Co., dence, R. I Is 
ter, N. Y. Boston, Mass Rogers, John M., Boat, Gage & lroquois Maca. Co., New York 
Fairbanks Co., New York. New Era Iron Wks., Dayton, O. Drill Works, Gloucester City, | Ransom Mfg. Co., Oshkosh, Wis 
Fosdick Mach. Tool Co., Cincin- | ©!@s Motor Wks., Lansing, Mich. N.d | i i 
nati, O. ' Stover Engine Works, Freeport, | Sawyer Tool Mfg. Co., Fitchburg, | Grinders, Drill 
Gould & Eberhardt, Newark, N. J. I. 5 : Mass |} Gorton Ma Co., Geo., Racine 
Harrington & Son Co., Edwin, Struthers-Wells Co., Warren, Pa Slocomb Co., J. T., Prov., Rn. 1 Wis 
Philadelphia, Pa. , Starrett Co.. L. S., Athol, Mass Heald & Son, L. S., Barre, Mass 
Hill, Clarxe & Co., Boston, Mass Engines, Steam : : | Standard ‘tool Co., Cleveland, O 
Hoefer Mfg. Co., Freeport, III. Buffalo Forge Co., Buffalo, N. Y. Sagem, Seow | —- — oo 
Le Blond Mach. Tool Co., R. K., | Frick Co.. Waynesboro, Va. Crosby Steam Gage & Valve Co Mass ; 
Cincinnati, O Rand Drill Co., New York. toston, Mass W —— - Morman Co., Grand 
McCabe, J. J.. New York. Struthers-Wells Co., Warren, Pa. | ,. ; ; , -_ } fapids, Mich 
Marshall & Huschart Mchry. Co., | Gear Catting Machine si | ae 
Chicago, Il. Exhaust Fans secker-Brainard Milling Mach Grinders, Tool 
Murray Mfg. Co., Richmond Val- | Ruffalo Forge Co., Buffalo, N. Y. , L0., Hyde Park, Mass. |} Barnes Co., B. F., Rockford, Ill 
ey, B. t.. BM. FZ. Bickford Drill & Tool Co.,Cin.,O. | Barnes Co. W. F. & John, Rock 
Niles Tool Works Co., New York. Exhaust Heads Brown & Sharpe Mfg. Co., Provi | ford, Ill 
New Haven Mfg. Co., New Haven, . . dence, R. I | Barr, Hl. G., Worcester, Mass 
Conn. ’ Burt Mfg. Co., Akron, O | Fellows Gear Shaper Co., Spring: | Brown & Sharpe Mfg 'Co.. Provi 
Pratt & Whitney Co., Hartford, . a : field, Vt. é | dence. R. J 
Conn. Fans, Biestric ; | Gleason Tool Co., Rochester, N. Y. | Diamond Mach. Co., Provi., R. I 
Prentiss Tool & Supply Co., New General Electric Co., New York. | Gould & Eberhardt, Newark, N J | Gisholt Mach. Co., Madison, Wis 
York Northern Elec. Mfg. Co., Madison, Harrington & Son Co., Edwin, | lroquois Mach. Co., New York 
Sibley & Ware, South Bend, Ind Wis. ’ , _ Philadelphia, Pa. ; | Landis Tool Co., Waynesboro, Pa 
Washburn Shops, Worcester, | Sprague Elec. Co., New York. | Newton Mch. Tool Wks., Phil., Pa. | Modern Tool Co., Erie, Pa 
Mass. Western Electric Co., Chicago, Ill. | Niles Tool Works Co., New York Northampton Emery Wheel Co., 
Woodward & Rogers Co., Hart- | Westinghouse Elec. & Mfg. Co., | Whiton Machine Co., D. E., New Leeds, Mass 
ford, Conn. Pittsburgh, Pa. London, Conn Ransom Mfg. Co., Oshkosh, Wis 











Grinders, Tool—Continucd 

Safety Emery Wheel Co., Spring- 
field, O. 

Whitney Mfg. Co., Hartford, Ct. 


Grinding Machines 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I 
Builders’ Iron 
dence, R I. 
Diamond Mach. Co., Prov., R. I. 
Fairbanks Co., New York. 
Falkenau-Sinclair Co., Phila., Pa. 
Goodell-Pratt Co., Greenfield, 
Mass. 
Gorton 
Wis 
Greenfield Mach. Co., Greenfield, 
Mass. 
Hill, Clarke & Co., Boston, Mass. 
Hisey-Wolf Mch. Co., Cincin., O. 
Iroquois Mach. Co., New York. 
Landis Tool Co., Waynesboro, Pa. 
Marshall & Huschart Mchry. Co., 
Chicago, Ill 


Foundry, Provi- 


Mach. Co., Geo., Racine, 


Mechanical Appliance Co., Mil- 
waukee, Wis. 
Northampton Emery Wheel Co., 


Leeds, Mass. 
Norton Emery Wheel Co., Worces- 


ter, Mass. 

Norton Grinding Co., Worcester, 
Mass 

Prentiss Tool & Supply Co., New 
York. 

Ransom Mfg. Co., Oshkosh, Wis. 

Safety Emery Wheel Co, Spring 
field, Ohio. 

Washburn Shops, Worcester, 
Mass 


Webster & Perks Tool Co., Spring- 
field, O. 

Wilmartn & Morman Co., 
Rapids, Mich. 


Grand 


Woodward & Rogers Co., Hart 
ford, Conn. 

Grinding Wheels 

Builders’ Foundry, Provi- 


Iron 
dence, I 
Carborundum Co., Niagara Falls, 

ee A 
Diamond Mach. Co., Provi., R. I. 
Hampden Cor. Wheel Co., Bright- 

wood, Mass. 
Northampton 

Leeds, Mass. 
Norton Emery Wheel Co., Worces- 

ter, Mass. 
Safety Emery 

field, O. 


Iimery Wheel Co., 


Wheel Co., Spring- 


Grindstones 


Lombard & Co., Boston, Mass. 


Gun Barrel Machinery 
Bement, Miles & Co., New York. 
Diamond Mach. Co., Provi., R. I. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Reed Co., F. E., Worcester, Mass. 
Blades 


Hack Saw and 


Frames 
Goodell-Pratt Co.. 
Mass. 


Greenfield, 


Hammacher, Schlemmer & Co., 
New York. 

Millers Falls Co., New York. 

Patterson, Gottfried & Hunter, 


Ltd., New York. 
Starrett Co., L. S., Athol, Mass. 
West Haven Mfg. Co., New Haven, 
Conn. 
Hack Saws, Power 
Hoefer Mfg. Co., Freeport, Ill. 
Millers Falls Co., New York. 
West Haven Mfg. Co., New Haven, 
Conn. 


Hammers, Drop 


Bement, Miles & Co., New York. 
Billings & Spencer Co., Hartford, 


Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Iroquois Mach. Co., New York. 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Perkins Mach. Co., Boston, Mass. 

Toledo Mach. & Tool Co., Toledo, 
Ohio. 


Hammers, Pneumatic 
Chicago Pneumatic Tool Co., Chi- 
cago, . 
Cleveland Pneumatic 
Cleveland, O. 
Dallett & Co., Thos. H., Phila., Pa. 
Phila. t’neu. Tool Co., Philadel- 
phia, Pa. 
. & C. Co., Chicago, Il. 
Rand Drill Co., New York. 
Standard Ry. Equip. Co., St. 
Louis, Mo. 


Tool Co., 
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Hammers, Power 

Scranton & Co., The, New Haven, 
Conn. 

Hammers, Steam 

Bement, Miles & Co., New York. 

Sethlehem Idry. & Mach. Co., So. 
Bethlehem, Va 


Chambersburg Engr. Co., Cham- 
bersburg, Pa. 
Cleveland Punch & Shear Wks. 


Co., Cleveland, O. 

Pittsburg Shear Knife & Mach. 
Co., Pittsburg, Pa. 

Heating and Ventilating 


Apparatus 
Andrews Heating Co., 


lis, Minn. 
Buffalo Forge Co., Buffalo, N. Y. 


Minneapo 


Heating Machines, Auto- 
matic 
Am. Gas Furnace Co., New York. 


Hoisting and Conveying 


Machinery 
Brown Hoisting Mchry Co., New 
‘ork. 
Caldwell & Son W., Chi- 
cago, Ill. 
Hunt Co., C. 


Co., H. 
W., West New Brigh- 


ton, N. 
Link Belt Engineering Co., Phila- 
delphia, Pa. 


Niles-Bement-Pond Co., New York. 


Hoists, Electric 

C & C Electric Co., New York. 

Hunt Co., C. W., West New Brigh- 
ton, MN. ¥. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & Harnischfeger, Mil- 


waukee, Wis. 
Sprague Electric Co., New York. 


Hoists, Hand 


Harrington, Son & 
Philadelphia, Pa. 

Yale & Towne Mfg. Co., 
York. 


Co., Edwin, 


New 


Hoists, Pneumatic 

Chicago Pneumauc Tool Co., Chi- 
cago, Il. 

Cleveland Pneumatic 
Cleveland, O. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Knell Air Brake Mfg. Co., Battle 
Creek, Mich. 

Northern Engineering Wks., De- 
troit, Mich. 

Rand Drill Co., New York. 


Tool Co., 


Hose Coupler 

Clark Co., W. J., Salem, O. 
Indicators, Speed 

Starrett Co., L. S., Athol, Mass. 


Indicators, Steam 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Injectors 

Lunkenheimer Co., Cincinnati, O. 

Sellers & Co., Wm., Phila., Pa. 

Inspection and Tests 

Hunt Co., Rout. W., Chicago, Il. 


Instruction Schools 
See Schools, Correspondence. 


Jacks, Hydraulic 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Watson-Stillman Co., New York. 

Key Seaters 

Baker Bros., Toledo, O. 

Bement, Miles & Co., New York. 


Chattanoora Mchry. Co., Chatta- 
nooga, Tenn. 
Davis Mach. Co., W. P., Roches- 


ter, N. Y. 
Mitts & Merrill, Saginaw, Mich. 
Keys, Machine 
Standard Gauge Steel Co., Beaver 
Falls. Pa. 
Whitney Mfg. Co., 
Lamps, Are 
General tuectric Co., N. Y. City. 
Western Electric Co., Chicago, IIt. 


Hartford, Ct. 


Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Lathe Attachments 

National Machine Tool Co., Cin- 


cinnati, O. 
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Lathe Dogs 


Armstrong Bros. Tool Co., Chi- 
eago, Il. 

sesly & Co., Chas. H., Chicago, 
Ill. 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Pratt & Whitney Co., Hartford, 


Conn. 
Tindel-Morris Co., Eddystone, Pa. 
Lathes 
Affleck, Geo. E., New York. 
American Tool Wks. Co., Cin., O. 
Automatic Mach. Co., Greenfield, 

Mass. 
Barker & Co., 
Barnes Co., B. F., 
Barnes Co., W. F. 

ford, Ill. 
sement, Miles 
Blaisdell & 

Mass. 


Bradford Mach. Tool Co., Cin., O. 


Wm., Cincinnati, 0. 
Rockford, Il. 
& John, Rock- 


New York. 
Worcester, 


& Co., 
i wa 


Bullard Mach Tool Co., Bridge- 
port, Conn 
Davis Mach. Co., W. P., Roches- 


cor, B. E. 

Diamond Machine Co., Prov., R. I. 

Draper Mach. Tool Co., Worcester, 
Mass. 

Fairbanks Co., New York. 

Fay & Scott, Dexter, Me. 

Flather & Co., Nashua, N. H. 

Garvin Mach. Co., New York. 

Greaves, Klusman Co., Cincin., O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Le Blond Mach. Too! Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mch. 
Cincinnati, O. 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
Chicago, IIl. 

Milwaukee Machine Tool Co., Mil- 
waukee, Wis. 

New Haven Mfg. Co., 
Conn. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Reed Co., F. F., 

Schumacher «& 
Ohio. 

Sebastian Lathe Co., Cincin., O. 


Tool Co., 


New Haven, 


Worcester, Mass. 
3oye, Cincinnati, 


Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Silk Mch. Tool Co., P. P., Cincin- 
nati, O. 

Washburn Shops, Worcester, 
Mass. 

Lathes, Automatic Screw- 
Threading 

Automatic Machine Co., Bridge- 
port, Conn. 

Lathes, Bench 

Faneuil Watch Tool Co., Boston, 
Mass. 

Loop-Lock Mach. Co., Waltham, 
Mass. 

Waltham Watch Tool Co., Spring- 
field, Mass. 


Lathes, Boring 
Streit Mach. Co., A., 


Letters, Pattern 

Brim, A. W., Seneca Falls, N. Y. 

Butler, A. G., N. Y. City 

Levels 

Mass. Tool Co., Greenfield, Mass. 

Starrett Co., L. S., Athol, Mass. 

Lockers, Clothes 

Merritt & Co., Philadelphia, Pa. 

Narragansett Mach. Co., Provi- 
dence, R. 1. 

Locomotives, Shop 

Hunt Co., C. W., West New Brigh- 
oom, N. x. 

Lubricants 

Besly & Co., Chas. H., Chicago, Il. 

Dixon Crucible Co., Jos., Jersey 
City, N. J. 

Lubriphite Co., Jersey City, N. J. 

Lubricators 

Besly & Co., Chas. H., Chicago, III. 

Bowen Mfg. Co., Auburn, N. Y. 

Crane Co., Chicago, Ill. 

Lubriphite Co., Jersey City, N. J. 

Lunkenheimer Co., Cincinnati, O 


Cincin., O. 


Machine Screws 


Atlantic Mach. Screw Co., Boston, 
Mass. 

Worcester Mach. Screw Co., Wor 
cester, Mass. 





Machinery Builders, Special 


American Fdry. & Mach. Co., 
Hanover, Pa. 

Blanchard Mach. Co., The, Bos- 
ton, Mass. 


Eclipse Macu. Co., Cleveland, O 
Fawcus Mch. Co., Pittsburgh, Pa. 
Hoefer Mfg. Co., Freeport, Il. 
Knell Air Brake Mfg. Co., Battle 
Creek, Mich. 
Murray Mfg. Co., 
—, @ Sa ms x 
National Tool & Stamping Co., 
Philadelphia, Pa. 
Pratt & Whitney Co., 
Conn. 
Simonds Mfg. Co., Pitsburgh, Pa. 
Turner Mach. Co., Danbury, Ct. 
Woodward & Rogers Co., Hart 
ford, Conn. 


Richmond Val 


Hartford, 


Machinists’ Small Tools 


Besly & Co., Chas. H., Chicago, II! 
Billings & Spencer Co., Hartford, 


Conn. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cleveland Twist Drill Co., Cleve 


land, O. 
Hammacher, 

New York. 
Kendrick & Davis, 
McCrosky & Huber, 


Schlemmer & Co., 


Lebanon, N. HI 
Cincinnati, O. 


Mass. Tool Co., Greenfield, Mass 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 


Slocomb Co., J. T., Provi., R. 1. 

Standard Tool Co., Cleveland, O 

Starrett vo., L. S., Athol, Mass. 

Machinists’ Supplies 

Patterson, Gottfried & 
Ltd., New York. 

Mandrels, Expanding 

Nicholson & Son, W. H., 
barre, Pa. 

Mandrels, Solid 

Cleveland Twist Drill Co., 
land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage «& 
Drill \,orks, Gloucester City, 
m.. d 

Standard Tool Co., Cleveland, O. 


Hunter, 


Wilkes 


Cleve 


Measuring Machines 


Rogers, John M., Boat, Gage & 
Drill Works, Guioucester City, 

Metal, Bearing 

Besly & Co., Chas. H., Chicago, 
Ill. 


Genesee Metal Works, Rochester, 

Bm. &. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Phosphor Bronze 
Philadelphia, Pa. 

Spence Mfg. Co., Milwaukee, 

Micrometer Calipers 

Brown & Sharpe Mfg. Co., Provi 
dence, R. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb Co., J. ‘., 

I 


Smelting Co., 


Wis. 


Providence, 
3 
Starrett Co., L. S., Athol, Mass 


Milling Attachments 


The Adams Co., Dubuque, lowa 
Becker-Brainard Milling Mach. 


Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi 
dence, RK. I. 

Cincinnati Milling Mach. Co., Cin 
cinnati, O. 

Kempsmith Mfg. Co., Milwaukee, 
Wis. 


Milling Machines, Bench 

Faneuil Watch Tool Co., Boston, 
Mass. 

Hill, Clarke & Co., Boston, Mass. 


Loop-Lock Mach. Co., Waltham, 
Mass. 

Waltham Watch Tool Co., Spring- 
field, Mass. 


Milling Machines, Horizon- 
tal 


Adams Co., Dubuque, Iowa. 
Beaman & Smith Co., Prov., R. I 


Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Bement, Miles & Co., New York. 


Hendey Mach. Co., Torrington, Ct. 


Ingersoll Mill. Mach. Co., Rock 
ford, Ill. 
| Newton Mach. Tool Wks., Phila 


delpnia, Pa 
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Milling Machines, Horizon- 


tal—Continucd 

Niles Tooi1 Works Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Milling Machines, Plain 

American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 
Wis. 

Le Blond Mach. .. 
Cincinnati, O. 

Marshall & Huschart Mchry. Co., 
Chicago, 

McCabe, J. J.. New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., New 
York. 

Whitney 


Tool 


Co., B. 


Mfg. Co., Hartford, Ct. 

Milling Machines, Portable 

Underwood & Co., H. B., Phila 
delphia, Pa. 

Milling Machines, Lniversal 

American Tool Wks. Co., Cin., O. 


Aurora Tool Works, Aurora, Ind. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 


Brown & sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 


Wis. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 


Marshall & Huschart Mchry. Co., 
Chicago, III. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Owen Mach. Too! Co., Springfield, 

hio. 

Prentiss Tool & Supply Co., 
York. 

Waltham Watch Tool Co., 
field, Mass. 


New 


Spring- 


Milling Machines, Vertical 


Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 


Brown & Zortman Mchry. Co., 
Pittsburg Pa, 

Garvin Mach. Co., New York. 

Ingersoll Mill. Mach. Co., Rock- 
ford, III. 

Newton Mch. Tool Works, Phila- 


delphia, Pa. 
Niles Tool Works Co., New York. 
Owen Mach. Tool Co., Springfield, 
Ohio. 
Pratt & Whitney 
Conn. 
Quint, A. D., 


Milling Tools, 

Geometrie Drill 
Conn. 

Rogers, Boat, Gage & Drill Wks., 
John M., Gloucester City, N. J. 


Co., Hartford, 


Hartford, Conn. 


Adjustable 
Co., New Haven, 


Molding Machines 


Adams Co., The, Dubuque, Iowa. 

American Foundry & Mach. Co., 
Hanover, Pa. 

Tabor Mfg. Co., Philadelphia, Pa. 

Webster & Perks Tool Co., Spring- 
field, O. 


Motors, Electric 

Akron Elec. Mfg. Co., Akron, O. 

C & C Electric Co, New York. 

Christensen Engr. Co., Milwaukee, 
Wis. 

Commercial Electric Co., 
apolis, Ind. 

Crocker-Wheeler Co., Ampere, N.J. 

Eck Dynamo & Motor Wks., Belle- 
ville, N. J. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Mechanical Appliance Co., Mil- 
waukee, Wis 

Milwaukee Elec. Co., 

is 


Indian- 


Milwaukee, 


AMERICAN 








Motors, Electrie—Continued 


Northern Elec. Mfg. Co., Madison, 
Wis. 

Robbins & Myers Co., Springfield, 
Ohio | 


Roth Bros. & Co., Chicago, Il 

Sprague Electric Co., New York. 

Storey Motor & Electric Co., Har- 
rison, N. J. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, III. 

Westinghouse Elec. & Mfg. Co., 
Pitsburgh, Pa. 

Name Plates 

Franklin Mfg. Co., Syracuse, N. Y. 

Nut Tappers 

See Bolt and Nut Machinery. 

Oil Cups and Covers 

Bay State Stamping Works, Wor 
cester, ass. 

Besly & Co., Chas. H., Chicago, Ill. 

Bowen Mfg. Co., Auburn, N. Y. 

Crane Co., Chicago, Ill. 

Lunkenheimer Co., Cincinnati, O. 

Tucker, W. W. & C. F., Hartford. 
Conn. 

The Winkley Co., 

Oils 

Lesly & Co., 

Oil Stones 

Pike Mfg. Co., Vike 

Packing, Steam Joint 

Jenkins Bros, New York. 


Hartford, Conn. 


Chas. H., Chicago, Ill 


Station, N. H. 


N Y. Belting & Packing Co., New 
York. 

Peerless Rubber Mfg. Co., New 
York. 

Pans, Lathe 

New Britain Mch. Co., New Brit- 
ain, Conn. 

Patents 

Baldwin, Davidson & Wight, 


Washington, D. C. 
Straley. Hasbrouck & 
New York. 
Pattern Shop Machinery 
Baker Bros., Toledo, O. 
Brown & ‘Zortman Mchry. Co., 
Pittsburg, Pa. 
Fairbanks Co., New York 
Fay & Scott, Dexter, Me. 
Greaves, Klusman & Co., Cin., O 
Prentiss Tool & Supply Co., New 
York. 
Washburn 
Mass 


Schloeder, 


Shops, Worcester, 

Pencils 

Keuttel & Esser Co., 

Phosphor Bronze 
Philadelphia, Pa 

Pinion Cutters 

Loop-Lock Mach. 


Mass 


New 
Smelting 


York. 


Co., Waltham, 


Pipe and Fittings 


Crane Co., Chicago, Il. 

Pipe Cutting and Threading 
Machines 

Bignall & Keeler Mfg. Co., Ed 
wardsville, Ill. 

Curtis & Curtis Co., Bridgeport, 


Conn. 
Merrell Mfg. Co., Toledo, O. 
Reed Mfg. Co., Erie, Pa. 
Saunders’ Sons, D., Yonkers, N. Y. 


Wells Bros. Co., Greenfield, Mass 
Pipe Fitters’ Tools 
Cleveland Twist Drill Co., Cleve- 


land, O. 
Saunders’ Sons, D., Yonkers, N. Y 
Standard Tool Co., Cleveland, O. 


Planers 
Atfleck, Geo. E., New York 
American Tool Wks. Co., Cin., O. 


Belmer Mach. Tool Co., Cin., O. 
Bement, Miles & Co., New York. 
Betts Mach. Co., Wilmington, Del. 
Cincinnati Planer Co., Cincin., O 
Detrick & Harvey Mch. Co., Balti 
more, Md. 
Fairbanks Co., New York. 
Flather Planer Co., Mark, Nashua, 
N. H. 


Garvin Mach. Co., New York 

Gray Co., G. A., Cincinnati, O 

Harrington, Son & Co, Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct 

Hill, Clarke & Co., Boston, Mass 





McCabe, J. J.. New York 

Niles Tool Works Co., New York } 

New Haven Mfg. Co., New Haven, | 
Conn 
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Planers ——Continucd 

Pond Mach. Tool Co., 

Prentiss Tool & Supply 
York 

Sellers & Co.,. Wm 

Whitcomb Mfg 


New York 
Co., New 


. Phila., 
ce. 


a 
Vorcester, 
ass 
Woodward & 
Worcester, 


Powell Planer Co 


Mass 


Planers, Bench 


Bartlett, E. E., Boston, Mass 

Planer, Jack 

Armstrong Bros. Tool Co., Chi 
eago, Ill 

Planers, Portable 

Underwood & Co., H. B., Phila 
delphia, Pa 

Planers, Rotary 

Sement, Miles & Co... New York 


Cleveland Punch & Shear Works, 
Cleveland, O. 

Newton Mach. Tool Wks., Phila 
delphia, Pa 

Pond Mach. Tool Co., New York 

Underwood & Co., H. B Phila 
delphia, Pa. 

Presses, Hand 

Elmes Engr. Works, Chas. F., Chi 
cago, Ill 

Perkins Mach. Co., So Boston 
Mass 

Presses, Hydraulic 

Elmes Engr. Works, Chas. F., Chi 
cago, Ill 

Watson-Stillman Co., New York 


Presses, Power 


Automatic Mach. Co., Bridgeport, 
Conn 
Bethlehem Fdry. & Mech. Co., So 


Pa. 
W., Brooklyn, N. Y 
Engr. Co., Cham 


Bethlehem, 
Bliss Co., E. 
Chambersburg 

bersburg, Pa 


Fairbanks Co., New York 
Mossberg & Granville Mfg. Co., 
Providence, R. 


Perkins Mach. Cp., Boston, Mass 


Prentiss Tool & Supply Co., New 
York 

Toledo Mach. & Tool Co., Toledo, 
Ohio 


Profilers 


Garvin Mach. Co., New York 

Pratt & Whitney Co., Hartford, 
Conn. 

Palley Turning and Boring 
Machines 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
New Haven Mfg. Co., New Haven, 
Conn 
Niles Tool 
Streit Mach 


Works Co., New York 
Co., A., Cincin., O 


Pulleys 


Caldwell & Son Co., H. W, Chi 
cago, Il 
Cresson Co., Geo. V., Phila., Pa 


Federal Mfg. Co., Cleveland, O 

Howard Iron Wks., Buffalo, N. \ 

Oneida Steel Pulley Co, Oneida, 
> = 

Patterson, Gottfried & Hunter, 
Ltd., New ork. 

Reeves Pulley Co., 

The Xylotite Co., 


Friction 
Cone 


Columbus, Ind 
Cincinnati, O 

Cone 

Co., Boston, 


Pulleys, 
Evans Friction 
Mass 
Pulleys, Speed Changing 
Speed Changing Pulley Co., 
Indianapolis, Ind 
Pumps, Hydraulic 
Elmes Engr. Works, Chas. F 
cago, Ill. 
Watson-Stillman Co., New York 


, Chi 


Punches, Hydraulic 


Bement, Miles & Co., New York 

Bethlehem bdry. & Mch. Co., So 
3ethlehem, Pa. 

Watson-Stillman Co., New York 


Punches, Power 
sliss Co., E. W., Brooklyn, N. Y 
Bremer Mach. & ‘Tool Co., Kala 
mazoo, Mich 
Buffalo Forge Co., 
Cincinnati Punch 
Cincinnati, © 
Cleveland Punch & 
Co., Cleveland, O 
Hilles & Jones Co., 
Del. 


Buffalo, N. ¥ 
& Shear Co., 
Shear Wks 


Wilmington 


| 
| 
| 
| 
| 
| 
| 
| 


300 
Punches, Power—Continucd 
| Long & Allstatter Co., Hamilton 
Ohio 
Perkins Mach. Co Ss Boston, 
Mass 
ittsburg Shear Knife & M 
Co., Pittsburgh, Pa 
Rack Cutting Machines 
Fellows Gear Shaper Co., Spring 
tield, Vt 
Le Blond Mach. Tool Co R. Iv 
Cincinnati, © 
Reed Co 2 Worcester Mass 
Racks, Cut 
Fellows Gear Shaper Co., Spring 
field, Vt 
Nuttall Co., R. D., Pittsburgh, la 





Simonds Mfg. Co., Pittsburgh, l’a 
Standard Gauge Steel Co., Beaver 
Falls, Pa 


Racks, Tool 


New Britain Mach. Co., New Brit 
ain, Conn 

Reamers 

Cleveland Twist Drill Co., Cleve 
land, O 

Clough, R. M., Tolland, Conn 

McCrosky & Huber, Cincinnati, O 

Morse Twist Drill & Mach. Co 
New Bedford, Mass 

New Trocess Iwist Drill Co 
Taunton, Mass 

Pratt & Whitney Co., Hartford 
Conn 

Rogers, John M., Boat, Gage & 
lrill Works, Gloucester city 
N J 


Cleveland, O 
Mass 


Standard Tool Co., la 
Wells Bros. Co., Greentield, 


Reaming Stands 


Flather Planer Co., Mark, Nashua 
N. 

Riveters, Hydraulic 

Rement, Miles & Co., New York 
Watson-Stillman Co., New York 
Riveters, Pneumatic 

tement, Miles & Co., New York 
Cleveland Pneumatic Tool Co., 


Cleveland, O 


Philadelphia Pneumatic Tool Co., 


Philadelphia, Pa 
Q & C Co., Chicago, 11 
Rand Drill Co., New York 
Standard Ry Equip Co., St 
Louis, Mo 
Riveting Machines 
Bement, Miles & Co., New York 
Bethlehem Foundry & Mach. Co., 
So. Bethlehem, la 
Chambersburg Engr. Co., Cham 


bersburg, Pa 


Long & Allstater Co., Hamilton, 
Ohio 

Perkins Mach. Co., So Boston, 
Mass 


Roller and Ball Bearings 


Auburn Ball Bearing Co., Auburn 
me 

Rall Bearing Co., VPhiladel., Pa 

Bantam Mfg. Co., Bantam, Conn 

Iroquois Mach. Co., New York 

Mossberg & Granville Mfg. Co, 
Providence, R. I. 

Rolling Mill Machinery 

Cleveland Punch & Shear Wks 
Co., Cleveland, O 

Hilles & Jones Co., Wilmington, 
Del 

Iroquois Mach. Co., New York 

Mossberg & Mfg. Co., 


Granville 
Providence, R. I 
Pratt & Whitney Co., 
Conn 


Hartford, 


Rubber Goods, Mechanical 
N. Y felting & VDacking Co., New 
York 
Peerless 
York 
Rules, Steel 
Mass. Tool Co., 
Sawyer Tool Co 
Slocomb Co., J. 


Mfg. Co., New 


Rubber 


Greenfield, Mass 
, Fitchburg, Mass 
T., Provi., B. I 


Starrett Co., L. S., Athol, Mass 

Safety Valves, Pop 

Crane Co., Chicago, Ill 

Crosby Steam Gage & Valve Co., 
Boston, Mass 


Lunkenheimer Co., Cincinnati, © 
Sand Blast Apparatus 
Paxson Co., J. W., Philadel I’a 


Sand Mixing Machines 


Obermayer Co., S., Cincinnati, O 
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“awing Machines, Metal 
,eveland Punch & Shear Works 
Co., Cleveland, O. 

Cochrane-Bly Mach. 
chester, N # 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Pratt & Whitney 
Conn. 

West Haven Mfg. Co., New Haven, 
Conn. 

Sawing Machines, Wood 

& Zortman Mcehry. 
Pittsburg, la 

Schools, ~orrespondence 

Amer. School of Correspondence, 
Chicago, Ill 

Consolidated Schools, N. Y 

International Correspond. Schools, 
Scranton, Pa. 

Screw Machines, Automatic 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cleveland Automatic Mach. Co., 
Cleveland, O 

Dreses Mach. Tool Co., Cinein., O 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Windsor Mach. 


Screw Machines, Hand 
Brown & Sharpe Mfg. Co., Provi 
I 


Works, 


Co., Hartford, 


Brown 


Co., Windsor, Vt. 


dence, R. 


Cleveland Automatic 
Cleveland, O. 
Draper Mach. Tool Co., 
ter, Mass 
Garvin . Co., New York. 
Jones & Lamson Mch. Co., Spring 


Mach. Co., 


Worces 


field, Vt. 

Pearson.Mach. Co. Chicago, III. 

Potter & Johnston Mach. Co., 
Pawtucket, R. 1. 

Pratt & Whitney Co., Hartford, 
Conn 


Warner & Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 
Screw Macninery, Wood and 
Lag 
Baker Bros., 
Cook Co., 


Toledo, Ohio. 

Asa S., Hartford, Conn. 

Screw Plates 

Besly & Co., Chas. H., Chicago, III. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. 1. 

Card Mfg Co., S. W., 
Mass. 

Morse Twist Drill & Mach. 
New Bedford, Mass. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green 


Mansfield, 


Ce... 


field, Mass. 
Second Hand Machinery 
Affleck, Geo. E., New York. 


Baird Machy. Co., Pittsburg, Pa. 
Bowler & Co., Geo. H., Cleveland, 
Ohio, 
Carlin Mehry. & Supply Co., Al- 
legheny, Pa. 
Dawson, John H., Chicago, Ill. 
Fairbanks Co., New York. 
Fairbanks Co., Philadelphia, Pa. 
Garvin Mch. Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
Marshall & Huschart Mchry. Co., 
Chicago, Ill 
York. 


McCabe, J. J., New 


Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 


Toomey, Frank, Philadelphia, Pa. 


Wickes Bros., New York. 
Wormer Machy. Co., C. C., De- 
troit, Mich. 

Separators, Magnetic 
Sawyer, Ezra, Worcester, Mass. 
Shapers 

American Tool Wks. Co., Cin., O. 
tarker & Co., Wm., Cincinnati, O. 
Bement, Miles & Co., New York. 


Cincinnati shaper Co., Cincin., O. 

Fairbanks Co., New York. 

Flather Planer Co., Mark, Nashua, 
N. H 


Garvin Mach. Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Hendey Men. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Co., R. A., Xenia, Ohio. 
Marshall & Huschart Mchry Co., 
Chicago, l 
New Haven Mfg. Co., New Haven, 


Conn, 

Niles Tool Works Co., New York. 

l’erkins Mach. Co., So. Boston, 
SJIASS,. 

otter & Johnston Mach. Co., 
Pawtucket, R. I 


Shapers 


Ro- | 


Co., | 
| Cineinnati 


City. 


Continued 

Prentiss Tool & Supply Co., New 
Tork. 

Smith & Mills, Cincinnati, O. 

Steptoe Shaper Co., John, Cincin- 
nati, O. 

Shears, Power 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. : 

Bliss Co., E. W., Brooklyn, N. Y. 


Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. es 
Buffalo Forge Co., Buffalo, N. Y. 


Punch & Shear Co., 
Cincinnati, O. 
Cleveland Punch 
Cleveland, O. 


& Shear Works, 


Hlilles & Jones Co., Wilmington, 
Del. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Perkins Mach. Co., So. Boston, 
Mass. 

Pittsburg Shear Knife & Mach. 
Co., Pittsburg, Va 

Toledo Mach. & Tool Co., Toledo, 
Ohio 


| Shears, Rotary 





Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 
Detrick & Harvey Mach. Co., Bal- 


timore, Md. 

Perkins Mach. Co., So. Boston, 
Mass. 

Shelving, Shop 

New Britain Mach. Co., New Brit- 
ain, Conn. 


Slide Rests 

Bart ett, IE. E., Boston, Mass. 

Reed Co., F. E., Worcester, Mass. 

Slotters 

Baker Bros., Toledo, Ohio. 

Barr, H. G., Worcester, Mass. 

Bement, Miles & Co., New York. 

Betts Mach. Co., Wilmington, 
Del. 

Garvin Mach. Co., New York. 

New Haven Mfg. Co., New Haven, 


Conn. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 

Sockets and Sleeves 

New Process ‘Twist Drill Co., 
Taunton, Mass. 


Sprocket Chains 

See Driving Chains. 
Stampings, Sheet Steel 
Federal Mfg. Co., Cleveland, O. 
Stamps, Steel 


The Chandler 
Mass. 

Schwerdtle 
port, Conn. 


Co., Springfield, 


Stamp Co., Bridge- 


Steel, Machinery 
Boker & Co., Hermann, New York. 
Patriarche & Bell, New York. 


Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Sheet 

Federal Mfg. Co., Cleveland, O. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Tool 

Boker & Co., Hermann, New York. 

Firth-Sterling Steel Co., Demmler, 
Ta. 

Patriarche & Bell, New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Stones, Oil 

Pike Mfg. Co., Pike Station, N. H. 


Straightener, Hydraulic 


Bement, Miles & Co., New York. 

Watson-Stillman Co., New York. 

Swaging Machines 

Excelsior Needle Co., Torrington, 
Conn. 

Iroquois Mach. Co., New York. 

Mossberg & Granville Mfg. 
Providence, R. I 

Switchboards 

C & C Electric Co., New York. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, Ill: 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Co., 


Taps, Collapsing 


Geometric Drill Co., 
Conn. 


New Haven, 





Tapping Machines and At- 
tachments 

Raker Bros., Toledo, O. 

The Beaman & Smith Co., Provi- 


dence, R 
Bickford Drill & Tool Co., Cin., O. 
Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 
Errington, F. A., N. Y. City. 
Fosdick Mach. Tool Co., Cin., O. 
Garvin Mach Co., New York. 
Geometric Drill Co., New Haven, 
Conn. 
Modern Tool Co., Erie, Pa. 
Murray Mfg. Co., Richmond Val- 
a. =. 3. oe 
Pratt & Whitney Co., Hartford, 
Conn. 

Quint, A. D., Hartford, Conn. 
Webster & Perks Tool Co., Spring- 
field, O. 
Woodward & 
ford, Conn, 

Taps and Dies 

Besly & Co., Chas. H., Chicago, III. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap & Die Co.. J. M.. 
Pawtucket, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Crane Co., Chicago, Ill. 


togers Co., Hart- 


Geometric Drill Co., New Haven, 
Conn. 

Hammacher, Schlemmer & Co., 
New York. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 


Standard Tool Co., Cleveland, O. 
Webster & Perks Tool Co., Spring 
field, O. 


Wells Bros. Co., Greenfield, Mass. 


Wiley & Russell Mfg. Co., Green 
field, Mass. 

Winter Bros. Co., Wrentham, 
Mass. 


Telephone System 

Clark Auto. ‘Telephone Switch 
soard Co., Providence, R. I. 

Thread Cutting Tools 

Besly & Co., Chas. H., Chicago, Il. 

Pratt & Whitney Co., Hartford, 
Conn 

Rivett-Dock Co., 


soston, Mass. 


Tongs, Machinery 


Acme Tongs Co., Chicago, III. 

Tool Holders 

Armstrong Bros. 
cago, Ill. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

McCrosky & Huber, Cincinnati, O. 

Tools, Small 

See Machinists’ Small Tools. 

Tracing Cloth 


IHlardtmuth, L. & C. 


Tool Chi- 


Co., 


New York. 
Transmission Machinery 
Caldwell & Son Co., H. W., 
cago, Ill. 
Cresson & Co., Geo. V., Phila., Pa. 
Federal Mfg. Co., Cleveland, O. 
Link-Belt Engineering Co., Phila- 
delphia, Pa 
National Machine Tool 
cinnati, O. 
Oneida Steel Pulley Co., Oneida, 
oe A 
Patterson, Gottfried & 
Ltd., New York. 
Reeves Pulley Co., Columbus, Ind. 
Trimmers, Wood 


Chi- 


Co., Cin- 


Hunter, 


Washburn Shops, Worcester, 
Mass. 

Trolleys and Tramways 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Hunt Co., C. W., West New Brigh- 
ton, N. Y 
Link Belt Engineering Co., Phila- 
delphia, Da. 
Yale & ‘Towne 
York. 
Tubing, Steel 
Shelby Steel Tube Co., Pittsburgh, 
Pa. 
Turret Machines 


Automatic Mach. Co., 


Mfg. Co., New 


Greenfield, 


Mass. 

Bradford Mach. Tool Co., Cincin- 
nati, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 





Turret Machines—Continued 


Dreses Mach. Tool Co., Cincin., O. 
Flather & Co., Nashua, N. H. 
Garvin Mach. Co., New York. 
Gisholt Mch. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Le Blond Mach. 
Cincinnati, O. 
Lodge & Shipley Mach. Tool Co., 
Cincinnati. O. 
Milwaukee Mach. 
waukee, Wis. 
siles Tool Works Co., 
Pearson Mach. Co., 
Potter & Johnston 
*awtucket, R. I. 
Warner & Swasey Co., Cleveland, 

Ohio. 


Tool Co., R. K., 


Tool Co., Mil- 

New York. 

Chicago, III. 
Mach. Co., 


Windsor Mach. Co., Windsor, Vt. 

Turrets, Carriage 

Fay & Scott, Dexter, Me. 

Twist Drills 

Cleveland ‘T'wist Drill Co., Cleve- 
land, O. 

Hammacher, Schlemmer & Co., 
New York. 

Morse Twist Drill & M. Co., New 
Bedford, sass. } 

New Process Twist Dril! Co., 
Taunton, Mass. 

Patterson, Gottfried & lHunter, 
Ltd., New York. 


Standard Tool Co., Cleveland, O. 


Unions, Brass 


Nolte Brass Co., Springtield, O 

Universal Joints 

Baush Mac..ine Tool Co., Spring 
field, Mass. 

Vanderbeek Tool Wks., ILlartford, 
Conn. 

Valves 

See Steam Fittings. 

Vises, Drill 

Graham Mfg. Co., Provi., R. LI. 

Hlollands Mfg. Co., Erie, Da 


Jacobson Mach. Mfg. Co, Warren, 
Pa. 


Vises, Metal Workers’ 


Hammacher, Schlemmer & (Co, 
New York. 
Howard Iron Wks., Buffalo, N. Y. 


Jacobson Mach. Mfg. Co., Warren, 
Pa. 

Parker Co., Chas., Meriden, Conn. 

Prentiss Vise Co., New York 

Reed Mfg. Co., Erie, Pa. 

Walworth Mfg. Co., Boston, Mass. 

Vises, Pipe 

Curtis & Curtis Co., 
Conn. 

Prentiss Vise Co., New York 

Saunders’ Sons, D., Yonkers, N. Y. 

Walworth Mfg. Co., Boston, Mass. 


Bridgeport, 


Vises, kaaner and Shaper 

Cincinnati Planer Co., Cincin., O. 

Hendey Mach. Co., Torrington, Ct. 

Pratt & Whitney Co., Hartford, 
Conn. 


Vises, Wood Workers’ 


Hammacher. Schlemmer & Co., 
New York. 

Wyman & Gordon, Worcester, 
Mass. 


Welding Machines 


Long & Allistatter Co., 
hio. 


Hamilton, 


Wire-Drawing Machinery 

Iroquois Mach. Co., New York. 

Mossberg & Granville Mfg. 
Providence, R. I. 


Co., 


Wire-Forming Machinery 


Automatic Mach. Co., Bridgeport, 
Conn. 


Wire-Straightening Machin- 
ery 


Hoefer Mfg. Co., Freeport, III. 


Worm Hobbing Machines 


Pratt & Whitney Co., Hartford, 
Conn. 

Worm Milling Machines 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Pratt & Whitney Co., Hartford, 
Conn. 


Wrenches 
Coes Wrench Co., Worcester, Mass. 
Wrenches, Drop Forged 


Billings & Spencer Co., Hartford, 
Conn. 
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Turbine Flow Recorder.* The object in designing this turbine It is obvious that were the load on a 

BY C. M. ALLEN flow recorder was in part to do away turbine such as to call for uniform speed 

Wherever it is necessary for the adjust with the manual labor connected withthe at full gate, a counting register driven by 
ment of rents, turbines are used to a con system just mentioned, as well as to get the wheel could be made to give a correct 
siderable extent as meters to keep an ac if possible, a more accurate record of the record of the amount of water used, and 


actual discharge in that readings are 








registered much more frequently; thes: 
being taken once a minute instead of tw 
or three times a day. This device record 


automatically the total quantity of water 





discharged by the turbine. It really makes 
a water meter out of the turbine, using 
the vanes of the turbine as the vanes ot 


the meter, and readings are taken fron 





the dials in the same manner as from the 
ordinary water meter In other words 


this device records the total quantity of 


water passing through a given turbin 
with a variable gate opening and acting | 
under a variable head In places wher 
the head is practically constant a single 
cvlinder type of recorder is used, whicl 
deals only with a variable gate opening 


In places where the head varies sufficiently 





© be taken into account a second cylinder 


is used and compensates the final reading 





for the varying head. In places where the 














head varies the important question ts not 

how much water is used alone, but how 

much water and under what head, or, 

other words. how much available powe: 

oe Thi i doemacontl | , ae 

Is supplied His ta question Can de iT REA VIEW OF SINGLE ¢ N DER 
swered by the two-cylinder type of re RECORDE! 


corder, provided a record of the head 














also kept, although a third type of re that tl register might be graduated from 
corder has been devised which, instead of a test of the wheel as to give its readings 
te registering cubic Teet di cl irg d gives n cul feet of water Were the speed 
FIG. I. FRONT VIEW OF SINGLE CYLINDE! = 
directly mill-power hours onstant and the discharge proportional t 
RECORDER a : ; : a ; 
The machine is best described by con the gate opening the correct reading f 


curate account of water used by different 





consumers 


The usual method employed is to ob 


tain daily two or three records of the 
existing conditions under which the tur- 
bines are working, the most important 
items being the gate opening and head 
The speed is usually a constant factor. 
Then from tables and curves made up 
from previous tests of those turbines, 
either at the Holyoke flume or on the 
ground, data are obtained from which to 
compute with a fair degree of accuracy 
the actual discharge. This is referred to 
a given head and thence reduced to mill 
powers, the values of which vary with 
the locality. For instance, a mill-power 
at Holyoke is 38 cubic feet per second dis 
charging under a head of 20 feet, corres 
ponding to &5.2 theoretical horse-power 
A mill-power at Lowell is 30 cubic feet 
per second discharging under a head of 25 
feet, corresponding to 86.4 theoretical 
horse-power, while at Minneapolis a mill 


power is 30 cubic feet per second discharg 








ing under 22 feet, corresponding to 75 


7 
theoretical horse-power 3. SINGLE CYLINDER RECORDER CONNECTED TO KBINI 
The time of taking the daily observa 
tions is continually changed, and in the sidering first the single-cylinder type for say, half gate would be obtained by stop 
long run it is supposed that an approxi unvarying heads, shown in front and rear ping the register one-half of the time and 
mate average will be obtained views in Figs. 1 and 2 and in position con for three-quarters gate opening by stopping 
nected with a horizontal shaft turbine in the register one-quarter of the time Phi 
* Abstract of a paper read at the January meeting of : 
: sii Fig. 3 is the essential principle of the machine 
the American Society of Mechanical Engineers a ” = 5 “I ne 











but, as a matter of fact, the discharge 1s 


oportional to the gate opening being, 


not pyr 
I 


for half gate, materially in excess of half 
that due to a full gate, and allowance must 


be made for this 


Referring to Figs. 1 and 2, a vertical 


cylinder will be seen having at its bottom 


, 
t worm wheel which is driven by a worm 


(slipped to the left and out of gear in 


Fig. ©) which, in turn, is driven by thi 


turbine, the proportions of the parts being 


such that the cylinder makes one complete 


turn per minute. This cylinder drives the 
register above it by the vertical splined 
shaft at the right of the cylinder in Fig. 1 
ind at the left in Fig, 2. Upon the cylin 


ler 1s a raised surface extending the whole 


length and having one edge vertical, as 


seen in Fig. 1, but the other edge curved, 


both 


of this curve 1s such that, the vertical dis 


is seen in illustrations. The profile 


tance from the bottom of the cylinder rep 


resenting the gate opening, the circumfer 
ential length of the raised surface at any 
distance above the bottom represents the 


discharge of the wheel at a corresponding 


gate opening, as obtained from an efficien- 
cy test of the wheel The splined shaft is 
driven by a roller a carried in a housing 
which slides upon the shaft, the roller 


driving the shaft and register above when- 


ever it is in contact with the raised surface, 
the 


vertical position of the housing and 

















FIG. 4. DOUBLE CYLINDER RECORDER. 

roller being determined by connection with 
the gate shaft, which, in turn, is controlled 
by the governor. To insure positive driv- 
ing of the register whenever the roller is 
the surface, both 


have grooves or teeth cut upon them which 


in contact with raised 
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are fine enough to insure engagement with 
out difficulty. 
The connection recorder to the 


of the 


turbine will be clear from Fig. 3, the ver 
tical cylinder being driven by the belt from 


the overhead shaft, while the housing and 








March 19, 1903 





already described. It drives the splined 


shatt », which, in turn, drives pinion ¢ 


and the upper cylinder through the com 
plete gear at its top. The raised surface 
ot the upper cylinder drives toothed roller 


d, which 1S loose upon shatt and acts as 


== 
—_ a 


« it 
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FIG. 5. TAIL-RACE PRESSURE DIAPHRAGM 
roller are connected to the gate shaft by an idler to drive roller e, which is splined 


sprocket wheels and chain in such manner 
that, as the governor opens the gate, the 
roller is raised, while as the gate is closed 
the roller is lowered 

the 


of the machine 


shown in Fig. 4, which applies to wheels 


In second form 
operating under both variable gate open- 
ing and variable head, the vertical cylinder 
of the machine described above does not 
turn the but, instead, 
drives a second upper cylinder which in 


recister directly, 


turn drives the register. The second cyl- 
inder has a raised driving surface similar 
in general character to that of the first 
one; the profile of which represents the 
varying discharge under variations of head, 
the register driving roller of this cylinder 
by a pressure 
The 
action of the two raised surfaces are thus 
compounded in the final readings of the 


being adjusted vertically 


diaphragm submerged in the tailrace 


register. 
In Fig. 4 the roller a is adjusted verti- 
cally by connection with the gate shaft as 





t 


to shaft f and is carried in a vertically 


similar to the one 
the 


determined 


adjustable housing g, 


which carries roller a, vertical pos! 
tion of 
connection with the pressure diaphragm 
the head which the 
turbine is working at the moment. At full 


head the housing g will be at the bottom 


this housing by its 


representing under 


of its movement when the raised surface 


is continuous be 


and the readings will 


similar to those of the first machine, the 
upper cylinder and wheels d and e acting 
Should, the 
water in the tail race rise and thus reduce 
the the the dis 
charge for a given gate opening, housing 


as simple idlers. however, 


pressure on wheel and 


g will be raised, and, the raised surface 
of the upper cylinder being at this point 
interrupted, a pause due to this interrup 
be introduced in the movement 


tion will 


of the register. The profile of the raised 
surface of the upper cylinder is plotted 
of the under varying 


as the profile of 


wheel 
the 


tests 


from 


head lower 








one 1s. 
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plotted from the tests under varying gate uit under a variable head this being no a . e d 
pening longer the case, a third modification of the mete! vel t! re ll, or 
he register immediately above the up- machine has been devised, in which, by a f the | { than the 
per cylinder is a revolution counter tor change in the profile of the raised surface normal, t read 1 t . 2 
the wheel. Pointers extend trom the two of the upper cylinder, the register 1s mad tandard tort t rt t not 
housings to the right-hand frame upright to read directly in mill-power hours U.S. standar Sit rly thread whos 
which carries scales by which the gate Pests of a sample machine designed trom shape differs in v | ular trom that 
opening and head may at all times be read. Holyoke tests of a turbine show variations recom: led t Franklin Institute 
The tail-race pressure diaphragm 1s t trom a traction of I pet 1 to not nnot Ly 1 rr i e diam 
shown in Fig. 5 It is submerged below ver 3 per cent, under varying gat Del eter and. pit ‘ | vy no 
the lowest tail race level, so that the tail Ing and unde heat It tron 30 down to ‘ t tierence 
race water always acts upon its upper sid¢ IS feet. If curves had been plotted from Inte1 ng ty, 1 pre-e! t advan 
The lower side is connected by a tube tests on the ground the results would pr tage t ( f ndare mpo 
filled with oil to prevent freezing—with — tically check 

the turbine case The net actuating pres oe a ) t t the 
" Don'ts for Users of Bolts and Screws. S nal turns 

I ibe 














ne holte; _ r ony , + al be 
FIG. 6 KWUBLE CYLINDER RECORDER CON NE‘ ) TURBINI x, ! rl always | 


sure on the diaphragm is thus the pres- made to both standards. Cold punched sted in the ca é 
sure due to the difference in heads in the nuts (rough) are made | S. standard Don't call tor p bolt Phere 


two sides of the diaphragm. This actuat Finished and semi-finished nuts are made "0 such 2 


ing pressure is resisted by a spring, and to the dimensions given by the U. S. stan t the qd bar, ane hed | over 
the movement of the diaphragm is com dard table for rough nut | 
municated by the rod a to the housing g standard dimensions for finished bolt black \ tap It Torges d, and 
of Fig. 4 by means of the rod h of Fig. 4, heads and nuts are not used at all. Manu milar t e bolt t ! 


s shown in Fig. 6, which, however, does facturers’ standard sizes of bolt heads are 


not show the connection with the gate tabulated in some f the catalogs, and Wont specity b hie 
shaft Manufacturers’ standard sizes of nuts are r nut lor roug VOT vhet 

\s described, the machines register the tabulated in most of the catalogs relating nswer, It is an unnec ; pen 
cubic feet of water passing the wheel. to goods of this description there may be ve n getting 
With a constant head this is proportional Don’t cal thread U. S. standard un- them. The 


to and an index of the power consumed eSS pit 
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Don’t expect an ordinary black nut te 
bear true against finished surface A 


semi-finished nut will do it, because it 1s 
faced, or faced and chamfered at one o1 
both ends. a finished 
nut and in addition such a nut looks bet 
the sides finished For 
a polished nut, which 


If vou want a nut 


The same is true of 
ter because are 
very fine work use 
has true ends 
is not easily battered at the corners, 


also 
that 
use a may be 
obtained pol 
ished. All these refinements (which must 


be clearly specified in the order if required, 


case-hardened nut, which 


semi-finished, finished o1 


and for which an extra allowance must be 
made in the price) relate to hexagon nuts 


only. Square nuts are usually furnished 
only black 
Don’t fail to leave sufficient room fot 


a washer wherever necessary, A standard 
size washer looks simply monstrous if the 
space reserved for it happens to be tor 
small. 

Don’t use more different styles and sizes 
of bolts and screws than absolutely neces 
take 


and it 


sary. It time to change drills and 
taps, 


monkey-wrench, or to lay down one solid 


takes time to readjust a 
wrench and hunt up another. 
Don't that the head of a 


screw (either square or hexagon) is small 


forget cap 
er than the head of a corresponding bolt 
A special line of wrenches, milled to fit 
cap screws, 1s now on the market. 

Don’t imagine that the head of a round- 
head cap screw is shaped like the head of 


a round-head machine screw A round- 
head machine screw and a_button-head 
cap screw have somewhat similar heads 


A round-head cap screw looks like a fillis 
ter-head machine screw, excepting that the 
head is not crowned. 

in their catalogs very 
steer clear of trouble by ignoring the name 


Some manufacturers 


wisely endeavor to 


“round-head cap screw,”’ but unfortunately 
the “flat fillister 
head cumbersome 
And then to be consistent they feel it their 
duty to call the ordinary fillister-head cap 
screw an “oval fillister-head cap screw.” 


name they substitute 


cap screw’’—is_ very 


Don’t apply the term “machine screw” 
to any screw 
in sixteenths, eighths, or similar fractions 
of an inch. 
set-screws, 


screws and thumb screws are specified in 


whose diameter is measured 
Diameters of bolts, cap screws, 
lag or coach screws, hanger 
fractions of an inch, but machine screws 
always go by gage numbers. 

Don’t confuse stove bolts with machine 
screws. A stove bolt, like all other bolts, 
is designated by its diameter in fractions 
It is always furnished with 

The thread 1s shallow 


of an inch 
a square nut and 
approximately square. The head may be 
flat. 


the 


either round or 

Don't 
head” to screws or bolts 
chine screw,” “‘flat-head 
“flat-head stove bolt’ are correct. 
is also an oval countersunk-head machine 


“countersunk 
“Flat-head ma 


apply term 


screw” and 


There 


cap 


screw and an oval countersunk-head cap 


screw. This last shape of head is similar 
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to an ordinary flat head, but crowned at 
the top 

Don't get « mnfused because the names 
‘coach screw” and “lag screw” are applied 
to one and the same article in different 


catalogs. Both are sanctioned by custom 
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vance in steel, and our better knowl- 


Too! 
edge on the subject? It certainly will not. 
The motor is an equally poor invest- 
ment if, after its introduction, the shop is 
run along the same old lines, and for this 
reason an understanding of its possibilities 


refer, of course, to 


Don’t call for a wood screw measuring is most essential. | 
a certain fraction of an inch in diameter. the motor on individual tools, and, al 
Chauging N t —, New YorkS } 
Poles in ¢ 1eC- Buil ling Co 
? tion with Ring eet ow Camden, N. J 
( ; Anna 
C P 
t! ( ’ ll E 
Changing Aria cal ( 
4g “ure ¢ sectors Indians 
Best L 1 is eld b ™ s 
| of T » Pe \ D le ¢ Ay Cc : 
. 
vA , tor used Series $ St k , 
Clear Heal Roots ( . r Para C. & ¢ H - 
4 ar we) 4 
4 ayes wi | Conv b 
ed Detached I i Wellman § ( 
sl Motors on 
M See Faas, | $ a 7s 
s D Less Varial Va ze Metab 
I . Speed 4 sStorey” p Link Belt Eng 
+ ecriug ° 
Speed ( 1» \ \ Varying Fic P Nicetown Pa. 
i » \ Mag sm Resistance v 9G. EL 
¥ rt . . . . a °. 
Ease of Handling Field Circuit d+ Weatinghotse — Nordberg En 
\ t ” eering C 
\ | c. WwW 
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\ J : yf Milwa Cleveland, O 
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L‘ tuging pressed »A ( ( 
" Volts — Milwa Ww 
(Field ( a . ‘ I 
Armature Resistauc A . Me 
= VARIOUS METHODS OF MOTOR DRIVING WITH THEIR PRINCIPAL ADVANTAGES 
Like machine screws, wood screws go by though my remarks are general in chat 


gage numbers. 
| 


that the length of a wood 


screw is always measured over all, regard- 
the in mind, 


Yon't fe rect 


less of style of head Bear 


however, that this 1s true of wood screws 
Other 


f their own 


only. screws, and also bolts, have 


rules 





The Requirements of Machine Tool Operation, 
with Special Reference to Motor Drive—ll. 


BY CHARLES DA\ 
The inefficiency of the belt and = step 
cones, as a means of machine tool driving, 





FIG. 6 LATHE DRIVEN 


even when installed in such a way as t 


too well 


permit of good crane service, 1s 
understood to demand much consideration 


here. It is not a question of does it fulfill 
meet thi 


the ad 


present conditions, but will it 


new requirements resulting from 





acter, 1t is understood that we do not for 
a moment advise its use on every machin 
our views on this subject being rather con 
servative. The accompanying chart, Fig 
5, was made by us some months ago to 
show at a glance the different methods on 
for motor-driving machines, 
The cor 


stant speed motor, particularly of the 


the market 


and may prove of interest here. 


ternating type, is so simple in characte: 


we naturally turn to it as a possible solu 


tion to the problem. It lacks, however, 


the two great essentials, ease of handling 


BY INDUCTION MOTOR 


and speed regulation, and all attempts t 
1 


supply these shortcomings by mechanical 
means have so far proved unsatisfactory 
The induction 


ower, just as the line shaft and the prin 
I I 


motor is a source of 


cipal advantages resulting from its use 
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are clear overhead room, independent lo comparable with the multi-voltage systems dled f i ister contro ind in fact 

cation and possibly a saving in power. that I will describe later do everything that is possible with the 

These features are all embodied on th We feel that a variable speed counter highly perfected electrical systems that are 
ww be gy insta le¢ 

pane ee VOR ge : 7 Phe st promising installation of a 

variable speed countershaft that we have 

| made is illustrated by Figs. 8 and g, 

showing the ring n ntrolling han 

dle te being 

only used or h day for starting the 

| ntrolling mechanism was 


ery simple and efficient, the hand-wheel 
ie shaft, which 


turned by the feed shaft handle, control 














ng the spee 
[ may seem t Iwell at unnecessary 
length upon details which are strictly of a 
mechanical character, but it is only by be 
Ing conversant with thi hortcomings ot 
this apparatus and realizing with sufhcient 
force the importance of better means for 
accomplishing the result, that the best 
efforts of the engi r will be called forth 
Having made up ir minds that the 
ise of handling and se speed regula 
ion cannot be efficiently obtained with the 
constant-spees tor, we will direct our 
ittention to the variable speed type 
FIG. 7. LATHE DRIVEN BY VARIABLE SPEED MOTOR SHOWING EASE OF CONTROL—FOU! 1 shall not attempt to fully discuss the 
WIRE SYSTEM relative merits of th riou ystems, as 





lathe shown in Fig. 6, but the inefthciency 
of the outfit from other causes makes this 
application out of the question. The mo 
tor 1s handled from the headstock, and as 
a result the ease of handling is far interior 
to the old belt and shifting pole The 
heavy double belt of such short centers 
must be tightened to such an extent that 
much time is lost in shifting, and in many 
instances it would not pay to do so 
When the operator is working at a dis 
tance from the headstock on a job where 
the tool is lable to dig in and cause 
trouble, it becomes necessary to have i 
helper at the switch to shut down the mo 
tor upon signal trom the machinist, the 
inefhciency of such an arrangement being 
self-evident. In compariso1 with this 
lathe another illustration of the 48-in 
lodge & Shipley lathe, Fig. 7, showing 


the operator varying the speed, may be in 





teresting. The control is always under 
the hand of the machinist, forty-two speeds 
ahead and SIX reverse being possible in a 


range of 6 to 1 Che controller is shown 


attached to the bed under the headstock 





hl 


and the four-pole fused switch of specially 
heavy design is bolted to the head casting 
The motor is a standard type and can be 
replaced on short notice in case of a 
dent 

The variable speed countershaft would 
seem to be a natural solution, and in this 
connection I think I can safely say we 
have tested all the principal designs on 


the market. Speaking generally, we have 





arrived at the conclusion that all such de 


vices that depend upon power transmis COU NTERSHAF1 

sion through frictions, are unsatisfactory 

for general adoption in the shop, and in_ shaft that is to meet with the success an it would be go into details in 
most cases the method of handling is not ticipated by some engineers must be har volving pape! long as the 
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present one Fig. 10 shows the schemes | 
of voltages adopted by the principal manu } a . 
facturers of multiple-voltage apparatus, — | 

. 
one sketch showing a three-wire system r 
‘ ‘ ry 
and the other two four-wire systems, the ra 5 vs 
7 + a 

voltages being arranged in geometrical 7 ’ 2 
and arithmetical progression respectively s s we . 

] ] = — 2 : 
In the first instance but two voltages are —= f ¥ 

] 1 ——_ 4 

used, while in the latte ISES SIX are pos ) j Pr : 
sible f y ~ 

Intermediate speed e obtamed by in f y Moe * 
serting resistance in the field, 100 per cent 
variation being necessary in the thre 
wire systems, as compared with 30 per ia 4 co 
cent. in the four-wire. In either case the ae a 

. z 
horse power that the motor can develop a : eh 
satisfactorily directly proportional te et Mts { 
vy | “* nH 
the voltag: ica is i 4 
- y 

The satisfactory operation of these sys i j i 
tems can only be ascertained after experi } 
ence with the apparatus in the shop, so we : : 
can readily see how many considerations A 
must be looked into before a final de ae | | 

="? 
cision as to their relative merits can be : 
reached / 

In a desirable system, standard motors 
should be utilized, the controller operated f 4 
by a single handle, and the entire range ot 
speeds passed over while the work con 
tinues 

The range of motor speeds 1s a most | 
important factor. as the first cost of the 
motor, the cost of the installation and the 
efficiency of the outfit are all dependent 
upon it. It is impossible to lay down any 
fixed rules to base our discussion on, as 
each machine is a different problem, and an gC 
must be treated as such. — 4 

For general machine shop work we have s : Be: 

° é — 
found that a range of 4 to I to 6 to I v er aa 
adapts itself to all conditions fairly well, , ss 

e 
but in every case where old tools are be 
: : FIG. Q. MOTOR AND VARIABLE SPEED COUNTERSHAFT : BORING MILL | N ‘iG. & 
ing equipped we must be satisfied with a : ASR ATS FOR SORENS MN, SHOWN IN FIG. 
compromise ample I have chosen is a 37-inch boring speed required, which in turn depends upon 

Thinking that the course we adopt when mill of well-known make, the first illus- the tool steel, the maximum swing and 

applying a motor might prove of interest, tration, Fig. 11, showing the train of gears metal machined. 
I have made illustrations of part of the from the motor to the table The first Phe horse-power is first figured from the 
data to simplify the explanation. The ex reduction is fixed by the slowest table maximum cut to be removed, but as the 
197 
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machine is frequently too weak to stand I am afraid my remarks so far have dealt t t 
this work, it is always essential to investi- in generalities to such an extent that the — th ( t f pi 
gate the gears and other details. The gear most important question of all, viz., when erly fi | 
strengths are based upon Wilfred Lewis’ is the saving sufficiently large to justify « ( 
formula and the weakest gear is readily the expenditure I been satisfac lfw for 
determined when the data are gotten into torily answered what eco ré { ‘ f 

the t 
Tangen- 
Number Diamet Face Diar tial Strength Diar r Inve fe p> 
Name of Gear Part ot ra of Velocity of Pitch K.P.M. Strengtt at fr. ¢ 
Teeth Pytcl Gear Circle by Slide Poe ting Spee ive 
Rule Wi . 
s inches tee ncne ( 
I 
. erit f P 

, , . - 

Bevel Pinion ; 3 a 5 134 210 4 2 105 359 gat ‘ 
sevel Driven | 50 5 134 210 10 Sx 135 462 vit] 

. . . . . > 17 1) 

Table Pinion. ... 5 15 2), 314 125 ¢ So 181 27 1K . 

. fj . el 
lable Gear : 6 90 21, 21, 125 35 14 13.3 | 3700 7500 

i I I 
I ng ( d, extend 
) 
2 ng ve ‘ ) ne ( t 
' 1OS« S700 f ; c] R ‘¢ n n t} 
} 1350 1127 24 It 
Back Pinion : 36 6 2% 125 6 SK “90 397 at hgure gt gives a more 
Back Driven. ee 60 6 2 125 10 45 790 3970 Max. accurate gage of t my effected than 
Back Pinion Driven I4 14 25 44 3% 18 1160 2040 Diam mer othe foures we 
Driven. ee 50 4 2% 44 12/2 | 13.4 1600 2520 my laf 
compile ( ( d afte 
6 21 13.4 2100 1774 . 
~ 21 2.22 42 3540 taking ( wil nh 
migh \ ( r, and 
rARLE 2—TABLE OF BORING MILL DRIVING EAR \TA illowing eC! f io per cent 
ne \ ( \ at per week i 
ich shape as is shown in Table 2. For | have frequently d that we have et clea ving the entire 
. la} } 
given cutting speed the least cross-section deavored to show by exact figures when it /4D01 M , 

: , , S ane that 
of cut that can be removed is at the slow pays to use individual motors, but sucl The p ved one th 
est spindle speed of each reduction; the reasoning has always proven most unsatis W d be decidedly ittribute 

: hein 
column shown to the right represents the factory th ' eing the 
pressure on the tool that can be exerted at We must study present conditions and Tes P bette ' ent, equipment 
this point n each case set W ich thev will be ind ck nding of 1 bilitic 

It ( t iv ft his saving 3 
Oe | vastly KC f the ere nd depre 
| 
= ciation of the entire expenditure ecessary 
ry 
10 2 </S< to bring he re 
ie Z I agai Val { req t the ucce 
~~ «\ ae : i ful engine: t eve cep foremost 1n 
y 2 ut 900 K.PLD ; 
os his memory the utility of the apparatus he 
ws a is designing, the importance of the man 
& nal - Y P 
“\ J A agement and organization nd the great 
: | & o> . , 1 1 
* Hk ¢ : value of anything w implifie s these 
é J underlying factor f manufacturing 
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2 ceaaal 
, % Lt }svs kK PM 
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data relative to the driving mechanism, ervice alone may be ample reason for its) clerkship in a ‘ fhice Judkir va 
and show t once he cuts that can safely doption, Gaul here the intelligence eve t VO! 

id sh a tn u in I { 
be removed on any diameter at any speed. of the m« facilities offered make it his aur ( d the first t 
lhe motor horse power is also plotted and poss ble to run « h tool] ft ts limut gag ’ \ o ted P inded. the " 
the overload that the gears are subjected We must ever remember that the belt You ought to hear Judkins talk about the 
to 1s clearly show1 drive as applied te most ma hines does economie 1 t t 
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\ll of Joe Letterless’s friends have 


been congratulating him on the splendid 
success he has had in being chosen chiet 
idvertising agent for the reorganized pub 
lishing firm of Ketcham & Co. Joe’s inti 
mates never suspected that he knew any 
thing about the book business. It was his 
uncle that discovered his great abilities in 
that direction. It was the same uncle who 


financed the reorganization 


‘Young Dunderhead’s proud mother 
tells her friends that he has certainly 
broken the record. Only four years out 


didn’t 


graduate, but he left four years ago, you 


of college—that is, of course, he 


know—and here he is purchasing agent 
for International Ivory at a salary of $12, 
000. She says she has often remarked to 
her husband, who has the controlling in 
International, that 
believe there was ever such an instance of 


terest in she does not 
rapid advancement of a young man under 
the régime of competition.” 


Constant Speed Belt Drive for Machine Tools— 
Milling Machine Feeds. 
BY HERMAN ISLER 
Most modern machine tools are supplied 
with a two-speed countershaft, five-step 
cones, back gears and triple gears or double 
giving thirty different speeds 
altogether, While it is generally consid 
ered that the cone pulleys are the ideal 


back gears, 


thing for speed variations, still there are 
a good many objections to them. There 
is much talk that the cone belt of the pres 
ent machines is not wide enough to fur- 
nish the power required to speed up to 


Were 


the cone steps changed for a wider and 


all the new tool steels will stand. 


heavier belt, another objection would arise 
Everybody that has watched the changing 
of belts lost. 
especially when the belt is tight and over 
3 inches First, the 
skill belt 

they do not succeed, they hunt for a “‘stick”’ 


knows how much time ts 


wide operators try 


their without a shifter, and if 


and try it that way. Some tool builders, 
in order to get the required belt power and 
to overcome this last-mentioned objection, 
have begun to do away with the cone pul 
ley and substitute a wide single-face pul- 
ley, and get the speed variations through 
a variable-speed countershaft, either fric 
tion or gear driven 

When a lathe or other machine tool is 
to be arranged for motor drive, the cone 
not well adaptable for 


pulley ts speed 


variations in connection with a constant 


as the center distance is so 
of belt contact 


speed motor, 
short and the are so small 
that means have to be applied to keep the 
belt tight. A variable-speed motor is usu- 
ally more expensive than a constant-speed 
motor combined with mechanical means 
for speed variations, and often does not 
work satisfactorily, especially if but one 
voltage is used 

Considering all these points the writer 
to the that 


if the 


came conclusion these faults 


could be overcome machines were 
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shown in the accompanying 
In the first place, the over- 
head with it all the 
countershaft trouble) would be done away 
and the driven direct 
from the line shaft or a jackshaft placed 
thereby sav- 
forward 


irranged as 
illustrations. 
countershaft (and 


with, machine be 
over each row of machines; 
ing (that is, if 
speeds are used as on the usual counter- 
shaft), and the one belt that is used to 
drive the machine would not need to be 
extra wide, as the pulley can be made of 
a good size and run at high speed. If 
the machine had to be arranged for motor 


two belts two 
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pinion. Gear / runs loose on the eccentric 
shaft E 
hub of gear /: and so shiftable that gear g 
will mesh with 7 or then e with large gear 
gear d, as shown in drawing; ft engages 
with 1 fastened to the spindle D. When 
the back gears are disengaged gear 7 will 
be locked to gear d in the usual way, Now 
suppose that the driving shaft A runs 350 
turns per minute and gear a is of the same 


Gears e and g are splined to the 


size as small gear d, and gear Db is used 
to connect with the five cone gears d. With 
back gears disengaged, then we have five 
different speeds varying from 350 to 194.4 





























drive, a gear or sprocket wheel would be turns. Next we use the compounding 
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substituted for the pulley 
by means of a 


SCHEME OF THE 


ind connected 


either direct or chain to 


a constant-speed motor located at a con 
venient place at the machine 
Referring to the illustrations, Fig. 1 


shows a layout of the arrangement and the 
table gives the different speeds obtained 
by it, Splined driving shaft A carries the 


movable which transmits motion 
through the tumbler gear }, or 6 and c, to 
the different size gears d. These gears d 
take the place of the cone; they are keyed 
to sleeve C, which runs loose on the spin- 
dle D. At the left end of the sleeve C is 


fastened a pinion f in place of the cone 


gear d, 


CONSTANT 


aimervan Machinist 


SPEED BELT DRIVE 


tumbler gears and c, the latter to mesh 


with d, and gear c being half the size of 
gear b, the machine runs from 17 


Next we 


< +t 7 > 
5 to 97.2 


turns per minute engage the 
back gears so that e meshes with d, which 
is of the The 
tween /i andi is 4to 1. By using the sin 


get from 87.5 to 48.6 


same diameter ratio be 
gle tumbler gear, we 
turns per minute, and with the compound- 
ing tumblers from 43.7 to 24.3 turns per 
minute. Next we engage the back gears so 
that g and f mesh together, the ratio be 
tween the two being 4 to 1. With single 
gear b the speeds vary from 21.8 to 12.1 


ind with compound gears b and c we get 
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from 10.9 to 6 turns per minute. This the diameter on the cutters. Suppose the was sent to Secretary of War Root, and 
makes thirty speeds altogether; it will also operator uses a cutter with go teeth, 8 in acknowledging its receipt he writes to 
be noticed that for the highest speeds the pitch, § inches diameter, and has the prop- the Chamber that he considers that the 
least number of gears are in use (only er feed and speed for this cutter. For universal adoption of the system is inevit 


s 





three his next job he uses a cutter with 20 teeth, able within a short time, and adds that it 
TURNS PER MINUTE s§ inches diameter or 4 pitch. If this were would have been adopted before but for 
Connection stamped on the cutter, he would readily the habit attached to the old systen 
through gears 5 T. ¥ 51 40 T I 1 
ee ane I r. 3 ee See Sa see that the diameter is the same as be 
abd 350 201.0 250 218.7 194.4 i. , _ 
9 fore, therefore the speed would be the Engineering Reminiscences—VIIl. 
1 cd 175 145.¢ 125 109. 3 Q7.2 . ° = 
same, but as there are only half the num [Copyright 1902.] 
badel 07.5 72.0 602.5 54.0 45.0 ; . . " . é - 
é ie ber of teeth, the feed will be only one-half BY CHARLES T. PORTER 
tbedeh 43.7 36.4 31.2 27.3 24.3 me . 
, : Q Q , , 1 of the former. If the operator were to use the accompanying diagram represents 
df gh 21! jo2 166 136. i wae ; Siti abe 
- mys : a cutter 4o teeth, 16 pitch, 2% inches diam- the lines put down by Mr. Allen on hi 
tbcdfaghi 10.0 oF 373 OS 8 ’ 
. “ & ® / 1 


Creer, the feed would be the Same as in the engine-room floor, except that it is adapt« a 
TABLE OF SPEEDS OBTAINED BY THE ARRANGE- . , ‘ ‘ a 
first example, while the speed would be’ to the more simple movement, with a sit 


{ENT OF FIG. I 
doubled gle driving arm on the rocker, as previou 
lig. 2 shows a lathe arranged with this {Many think that the time is approach- ly described. I would call special atten 
lrive \s most lathes have no backing ing for removing the driving pulleys of tion to three points 
helt, I show a tight and loose pulley on the lathes from their spindles. The objection The eccentric was set coincident with 


driving shaft, but friction pulleys and a_ to that plan is that the diameter and speed the crank of the engine 

forward and backing belt could be used of the pulley are limited by the swing of The angular vibration of the line con 
where necessary. I do not claim that the the lathe and the speed of the work, while necting the center of the eccentric with 
speed can be changed while the machine the power deliverable to the tool is reduced the trunnions of the link was the same as 


is running at full speed, as it would be as the belt is shifted toward the large end that of the connecting rod 





\ \ RELEASE AND COMPRESSION 
\ \ \ OF THE STROKE 
\\\ \ 
PORTER-ALLEN ENGINE, \ \\ 
DIAGRAM OF ADMISSION—VALVE MOVEMENTS \\ \ 
Cut orF \\\ \\ 1\\ CUT OFF 
\ 
% CUT OFF \\+ \ +34 CuT oFF 
\ i\} A | 
\ h 
lf CUT OFF + \\ 4) 6 cut oFF ts. 
hh } . 
A n OF ROD % cur or \\\ VV Ht A 
yan >0SITIO TITK it lig , 
MEAN F } CUT OF 
TO VALVE AT \] A : - Vy {yI 
CRANK END As 5 ee om \} i] 
\ _— RADIUS OF LINx HARARE i 
- eee eee \ 
he } be 4 — 
r 
/ . 4 H 


TO VALVE AT | 
HEAD END ‘ ie | J 


A. POINTS OF ADMISSION AND GUT-OFF | ie 


FOR DISTINCTNESS OF REPRESENTATION, THE THROW 
OF THE ECCENTRIC IS SHOWN 44 THAT OF THE CRANK, ) 


IN PRACTICE IT IS ONLY 42 THAT OF THE CRANK, 
a 


THE DIAGRAM DRAWN BY MR. ALLEN ON HIS ENGINE-ROOM FLOOR 


better to slack down the speed or stop. of the cone. It will be seen that our cor The are described by these trunnions 
the machine for making changes respondent's suggestion obviates the usual coincided with the center line of the link 

Fig. 3 illustrates this drive applied to a and serious objection to an independent at the middle point of their vibration 
milling machine. At page 1550, Vol, 25, milling-machine feed—that the main spin These features equalized the openings and 
Mr. P. V. Vernon speaks very much in dle belt may slip while the feed continues the points of cut-off on the opposite 


favor of a feed independent of the spindle in motion and brings about a wreck. With strokes. I may say here that the connect 


speeds \ glance at the drawing shows this objection obviated, it seems clear to us ing rod of the length always used by m 
that with this driving arrangement the feed that the independent feed is preferable, namely, six cranks, made the piston ve 
can be driven either from the spindle or mainly because the feed change gears can locity at the head end of the cylinder 40 
independently of it, and without the use be arranged to give any desired feed in per cent. greater than at the crank end. By 


‘fa feed belt from the overhead counter- inches per minute regardless of the size this construction the valve velocities were 
shaft, by simply shifting gear B This and speed of the cutter The feed in made to vary in the same ratio 
gear runs loose on a brass bush and can inches per minute is always wanted, but \ connecting rod five cranks in length 
he clutched to the driving pulley, as shown, at present it can be obtained only by cal- would increase this difference in piston 
if the independent feed is wanted, or it culating back from the speed of the spindle velocities to 50 per cent., and one four 
may be shifted to mesh with gear A on the and the feed per revolution, or by meas cranks in length would increase it to 66 
spindle, thus acting only as an idler for the uring it.—Ed.] per cent 
spindle-driven feed ee a \fter Mr llen had explained his plan 
I believe it would be a great convenience The Secretary of War Favors the Metric System. to me, I expressed my confidence that my 
to the milling-machine operator in finding We printed at page 242 an account of governor would meet its requirements 
the proper feed and speed if the manufac- the action of the American Chamber of and observed that it would enable a vari- 
turers of cutters would stamp the number Commerce of Paris on the metric system. able cut-off engine to be run as fast as a 


of teeth and the diameter or the pitch and A copy of the resolutions there printed locomotive. Somewhat to my surprise he 
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replied that he wanted his cut-off com out additional stress on any part, the fly SISTEK I n advancing turther on t 


1 


} . ’ +] ; trial +t . 1, ar | ra : ; 
pared with the liberating cut-off turn for wheel to be reduced in size, and the means nes ch y X Richards. In ta 





turn: that it had an advantage which he’ for getting up the speed of machinery t this w that ild be done—giving t 
thought would cause it to be generally be largely dispensed with. I represented the piston a lit ss motion, lig 
preterred at the sam« speed to him also that a high-speed engine oug t en 

I was then ignorant of his state of mind to be more economical, and to give a mor 1 ng t vert ne drawn t 
on that subject, or of what had produced nearly uniform motiot | more neat raight line 
it I learned these afterwards, and will He finally agreed to my condition, and { \I N | drawine 
state them here. In one of our interviews, I took him direct the { M \ \\ 
in reply to my question as to what led Richard nd engaged \ 
him to make this invention, he told me it analysis and drawing of Mr. Allen's sy plete | nei et 
was his experience when he was engineer tem unde lirection, and soon afte f Mclaren & Ande | 
of the propeller “Curlew,” a freight boat vards gave m an order for the plans tor Ni \ heir 
running on Long Island Sound, betweet in experimental engine, 6x15 inche t Ip) thi ve ¢ 

1 New York and Providence, which had a make 160 revolutions per minute OTe i 

Corliss engine. He became impressed with he subject of an indicator directly pre their 1 nery f 
what he thought to be a serious defect in sented itself. Mr. Allen invited Mr, Ricl ood d adjoiming for v h they f 
the liberating system. The governor did ards and myself to his engine-room, and mished t powel t ran perfectly fr 
not control the point of cut-off, but the took diagrams for us with a McNaught the start, and saved 1 ne-half of t 
point of rele : this point being at the be- indicator. This was the first indicator that — fuel | l l gine tl 
ginning of the closing movement of the either of us had ever see Indicators days the port 1 pip vere general 
valve, while the cut-off took place at the were then but little known in this country so small that only part of the 


end of that movement. When the engine The Noveltv Iron Works made a very pressur ré din the evlindetr 
was worked up to nearly its capacity, as few McNaught indicators, almost the only that part it I gel 

was the case in a ship, the port was opened users of which were the Navy Department new what either tl pressure ( 
wide, and quite an appreciable time anda few men like Ericsson, Mr. Stevens, 
elapsed between the release and the cut Mr. Sickles, and Mr. Corliss. I told Mr A 


off. During this interval the piston ad Richards that we must have high-speed 





vanced considerably, and if the engine ran indicator, and he was just the man to gi 

fast enough it might get to the very end 

of the stroke. He said in smooth water es 
they had no trouble, but In the open ocean, cas gavlbets : ; ups : 
going around Point Judith, it was always 
rough, and sometimes in stormy weather ENGINE, 6 INCHES BY 15 INCHE 

the screw would be thrown quite out of RAINE 160 REVOLUTION FEN Bnyrs / 
the water, and the engine, having no fly “ — sai eee / 
wheel, would race most furiously. The Uy 

faster it ran the farther the steam would et “ 
follow, and was pumped out of the boiler 

very rapidly. Springs were employed t 

accelerate the closing movement of the aaa ; 
valves, but in these cases they seemed to “ 4 


be of little use, and were continually 


: VN 
breaking. He saw that this difficulty could . es —— —Ee ae = 


; — — - 
be avoided only by a positive motion gear 2 . 
which would enable the governor to con 2 a 


trol the point of cut-off itself; and, a¢ 
cordingly, he set himself to work to devis 


such a system. We know now that thi it up for us. He went to work at it, but th pre re Ww [ have a diagrat 











judgment, formed from observations made soon became quite discouraged. He could taken from that engine, whi here 

under very exceptional ( mndit ons, was not not see his wav | told him I Wa not produced 

well founded Phe difficulty in question able to make anv suggestion, but the ind The 

does not prac tically exist in et eines having cator ve must have and he had to pre One d vhen [I w 1 the hop f \ 

flywheels and the present improved liberat duce it \fter some months he handed Laren & Ande n, engaged in taking « 

ing gear, and running at moderate speeds me a drawing of an indicator which ha oral from the engine had a call f ) 

but the experience naturally made a deep never been changed, except in a few d the foreman of the Novelty Iron W 

impression upon Mr. Allen’s mind. and led tails This important invention, which He had come t ee if tl | 

to the invention of the positive motion sys has made high-speed engineering possible vorking tisfactorily nd, if 

tem came from the hands of Mr. Richards the loat f it for few d Phe N 
This he did not tell nit it the tim s( cyurite pertect It mai feature - i : elty Ir 1 \\ r| ist mpl 

that I was at a loss to understand | well know1 ire a short piston motion engin for three gunboat Phi 

reluctance to admit what was really the against a short, stiff spring: light m iltiply Gin vere ton / re lution pel 

great value of his invention. However, I ng levers, with Watt parallel motion, ite nd the ntract required thet 

told him I would be willing to attempt giving to the pencil very nearly a straight run for 7. nsecutive ut t the d 

introduction, provided he would allow me line of movement: and a free rotative Phe re ready t mmence 

to apply it at once to a high-speed engine motion of the pencil connections around and re any to indicate the eng 

that being a field 1nto which the liberating e ar oft pist vhich itselt pa \ 

system could net enter. We had quite ar blk f only the slight rotation caused by | glad t ive it ed, and t 

argument on this point [I told him his the compression or elongation of th t away got it | fter two or three 

invention interested me only because it spring. Elegant improvements have since weeks, with the warmest praise ; but ne 

would enable two or three times the power been made, adapting the indicator to still f us had the faintest idea of the imp 

to be obtained from a given engine wit! higher engine speed | he e c t of c 1 
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Premium Plan Applied to the Drawing Office. 
BY HENRY HESS 
There are probably few manufacturing 
plants,employing a more or less large force 
of draftsmen, whose managers are not gen- 
erally imbued with the idea that the drafts- 
men could and should turn out their work 
faster. This is particularly so where the 
manager cannot himself devote the neces- 
sary time to that department to arrive at 
a fair valuation of the relative worth of 
the men by close personal intercourse 
On newly starting an establishment and 
on a scale that demanded the immediate 
employment of a large drafting-room force, 
none of whom were known to the man 
ager, himself a foreigner to the country, 
this question presented itself to the author 
the 


forcible Under 


circumstances, the men had to be taken on 


in quite a manner. 
at practically any salary that they them 
selves considered their services worth 

\ solution was sought and found in a 
premium plan as outlined below, and based 
on a consideration as follows: Obviously 
if the value of the total work done by a 
worker is div 


draftsman or other 


ided by the payment made in_ re 
turn, the quotient can be considered a 
figure of merit. To translate this con 


sideration into practice the work was div 
ided into various classes, thus: Construc 
tion drawings in pencil, detail drawings in 
pencil, detail tracings, assembly drawings 
assembly occasional 


in pencil, tracings, 


pattern drawings 


Che number of drawings of each class 
made by each man was recorded. The 
pencil detail drawings were taken as hav- 


ing unit value,and the others given relative 
value by suitable multipliers. In order to 
discourage flighty work, the loss resulting 
from errors was added to the pay received 
lhe merit figures were determined for three 
monthly periods, thus avoiding fluctuations 
from varying character of work 

The relative multipliers were fixed by 
judgment, checked by a three months’ trial 
unknown to the men, Then to each man 


was given copy of a note as follows 


‘We have decided to directly and finan 
cially recognize better than average work 
of our draftsmen by quarterly payments of 
premiums 

In order to apportion these premiums 
is justly as possible and to eliminate all 
questions of favoritism, they will be based 


on a figure of merit determined as follows 


, 10h t+ ¢ t ¢ 7” 2fn + sad + 3d 
A= 
@~ 2 ¢ 
A figure of individual merit, 
a pay, 
b number of finished construction sheets, 


1 


number of finished detail sheets in 
pencil, 

, number of finished detail tracings, 

number of finished pattern sheets, 

d = number of finished assembly sheets in 
pencil, 

d number of finished assembly tracings 
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drafting 


— 


e = shop expense due to direct 
errors 
“As construction drawings require more 
time than details, they are rated higher by 
use of the multiplier 10. Similarly, assem- 
bly drawings are given 5 as a multiplier 
and assembly tracings 3. As drafting er- 
rors that get to the shop are not only costly 
but productive of great delays, the result 
ant expense is multiplied by 2 
“Every draftsman whose figure of merit 
is in excess of one and one-half times that 
of the average of the entire force is enti 
tled to a premium determined as follows 
P=atK — 1.38) 
P = premium, 
a pay, 
K figure of individual merit, 
k = figure of average office merit 
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merit; the rise to take effect once a year, 
as follows 
tun, @ A 
ES € 

A = new salary, 

a=old salary, 
K, — individual figure of merit forthe year, 
k, = average office figure of merit for the 

year 

That the method and policy had the de 
sired effect is amply proven by a consid- 
eration of the results as graphically shown 
The figure of merit of the 
the 


in the diagram 


entire force rises from 0.112 in last 
quarter of 1901 to 0.44 in the third quarter 
f 1902. No doubt some of this improve 
ment is due to an increasing familiarity 
if the men with their work, both individu 


illy and collectively. However, frail human 
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DIAGRAM OF INCREASING 


“Recurrence of a figure of individual 


merit less than two-thirds of the average 


1s considered as an indication that the 


work is not up to the least permissible 
standard 
‘As occasionally work consumes an in 


ordinate amount of time for collection of 
data, calculations, ete., rendering the num- 
ber of completed drawings an unfair in 
and the 


well as the pay during such time, will be 


dex; such work time taken, as 
excluded from consideration 

‘We shall be pleased to be frequently 
given Opportunity tg show an appreciation 
of your work by frequent and large pre- 
miums.” 

Later on it was decided to base an in 


crease of salary also on these figures of 


DRAWING 


Lv im sn Ma 


ROOM EFFICIENCY 


not be what it is 1f a direct 


uld 
recognition of endeavor at 


nature we 
frequent inter 
vals, and that not only a platonic recog 
nition, did not prove a powerful spur and 
productive of good results 


ideal 


in determining relative merit is undoubted 


That the method is not altogether 


ly true, but it is as undoubtedly fairly just 


work as. distinguished 


Men 


fairly in the latter grade will not be long 


for draftsmen’s 


from genuine engineering design 


in impressing themselves and will naturally 


receive recognition on their actual merits, 


*The rise was not strictly 
accordance with this formula, as 
was occasionally not considered 
fair. The multiplier, 1.5, is 
vision in the light of further 


apportioned im 
the result 
altogether 
subject to re- 
experience 
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even though this 
should not render them full justice 


tabulated 


valuation 


method of 
A comparison of the records 


as Table 1 for three men on similar work, 


who came in on salaries in accordance 
with their own estimate of their worth, 
shows the value of this method in auto- 
matically adjusting pay received to the 


work done. John Jones, receiving but a 





JOHN JoNnr 
I 
Pay 
Pa Pre: I 
Premium 
Igol. aan 195 15 210 
IgOl. ll 195 19 214 
igor... . III 195 57 252 2 
igor. ...1V 195 93 2858 ? 
ee 270 62 332 ? 
1g02 ll 270 2g 299 2 
TABLE I RECORDS 
low salary, raised this by premiums to 


2 + 
Brown at 
ot 


while thos« 


nearly equal that of Smith and 
At 


salary was 1! 


their higher rates the beginning 
1902, Jones’ 
of Smith 

A decided advantage of a 
of this nature is that the individual 


only incited to improve con 


] 


alsed, 
and Brown remained stationary 
spur to effort 
is not 
tinuously 

in order to raise his pre 
mium, but that in so doing he also 


the 


he must in turn keep ahead 


his own record 


raises 


general average ¢ ficiency, of which 


The method can be recommended to the 


employer as a successful result of ac 


experience in increasing the efficiency of 
his drafting force, which is only another 


Name William Grey, 
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1 


favors but grudgingly granted, or not 
all; that in return a better and larger set 


vice must be rendered probably few drafts 
] } 


men will consider an objection, partic 
larly so when direct recognition of their 
relative efficiency comes prominently be 


fore the powers that be, and so may o 


result in promotion to a sphere of large 
usefulness and emoluments 
HENRY SMITH Wir am B ‘“ 
Pay Pay 
Pre n Pay Premiur 
Premium Pre m 
27 30 OK 
27 200 3K 
) an 2% 30 
35 305 ‘ 1 310 
S 278 3% 300 
33 ; 301 3K 
OF THREE MEN 
Table 2 shows all the constant nne 
ed with one man’s pay for a period of tw 
years 


Something akin to the contest betweer 


the armor plate and the projectile is that 
now going on between the lathe and the 
new tool stee Sparks from the Anvil 
calls attention to this in a recent issue as 
follows: 

That he 1 cl e-tor peop iTé brave 
\ restling wit the nec tie thrus 
ipon them ‘ rprising achievemer 
of the t ( now being turned out 
by the steel mie S apparet oO everyone 
“‘ntered January I, Igo! 


Lett 


Pret n 
I1g0l. — 600 0.220 0.209 60« 
190! a 60 0.242 0.160 1.20 602.2 
Igol IT] 60 0.480 0.226 84.6. 684. $07 .229 
1gO0l. I\ 60 0.687 0.320 124. 2 724.2 
See I JOO 0.5600 0.394 7 
1go2. Hl 700 0.524 0.302 19.7 749.7 
1902. IT] 7OO 0.64¢ 0.440 2.10 702.10 
1902. I\ 
rABLI VALUES OF ALL CONSTANTS CONNECTED WITH ONE MAN’S WORK FOI 
TWO YEARS 
way of saying that his costs for a certain and is well illustrated by the following 


amount of work are decreased. To the 
draftsman it can be recommended as giv 
ing him an opportunity to increase his pay 
in 1 s efforts, 


direct accordance wi 
doing away largely 


t} 
tl 


1 fil as 
with all personal prej 
udice, real or fancied, in judging his work 
as substituting a rise of salary in accord 
ance with a clearly defined agreement for 
a method that frequently savors of asking 


advertisement wh in one 


of the machinery papers 


‘Tool Steel Limit.—W he lathes you 
ire operating get t of the latest and best 
tool steel all it will stand? We mak 
lathes that One tool steel was re 
cently tested up to 176 feet of cutting 
speed per minute on one of our lathes 


Then follows the name of the lathe maker 


413 
| que ( W: © 7 tu 
Instam ( er e tool steel « 

Vy the ithe ( for prec 
dence t fut \\ ch WwW Ww tl 
eel ie the Both es—the steci 
maker ] ( nN ay the lin 
l net ye 2 
The advertisement referred to doubtle 
ttracted the 1 t most of oO 
ead 


Letters From Practical Men. 


Carving Sand. 


ditor A can Mac I { 

This w efor y time in the sho; 
ut I can te bout it justas well. It wa 
n fact, ju fit vears ago. The 
shop was on the side of t basin wher: 
the canal entered thx ce and where the 
tows of canal boats made up for point 
lown tl \ the iron mines and 
forges were, and tarther down where the 
lumber came 1 It w near the close ot 

e season. The boats were mostly loaded 
Vit groceric ind pr for the win 
ter stock f the stor {f the region, and 
they would make their last return try 
with l t 

It was before the time of the screw 
ig fan r, tl towing being 
lone by e-W and the shop 
had a ( | ecping them 
repair It wa ibout 3 oclock in tl 
ftet when enginee ind firema 
t the hn G e along with 
barre nd they | nit the broker 
connecting rod of ( t Now, it’s ar 

t vadays ft 1 connecting 
1 t It re likely to get 
p ‘ ec Was of Ca 
ver t that time, and of 
t way t make a new 
isting, and for that I ourse there would 
ve t L patte e first. The cap 
ft J Gilp had come along, 
ib i vou ever saw, and 
I egut Pp 1 to have the job 
rushed They t d him that as it stood it 
would t e t ‘ t! ery best they 
ould do, working day and night. He 
final gota ~ 1 fixed for the job 
I thinl wa bout $o5—and then he 
igreed to pay at the rate of one cent a 
nute f evel ute | than sevent 
W yur i 1 °G ‘Now,” he 
uid I want d that'll work 
nd if I find pu ¢ a minute’s time 
» it for looks, by eur ' | ue you for 

[he rod was straight, with both end 

d the straps fastened with key and 
gib in the usual way Che body of the rod 
W turned There was the usual smal 
neck 1 t to eacl tub end and then it 
tapere ith wa irger to the middle 
The rod 1 of « ‘ ken in the neck 
next the crank | 
One two partners of the shop—it 
was not a big concern—was the bo 

molder, and an idea struck him on the 








$4 
pot. He turned to his machinist partner 
ind he said, “Bill, leave me alone and I'll 
give you a casting this heat; just send the 
pie out to my floor.” Of course Bill 


knew that Jack knew what he was talking 


yout and he never said a word, and the 


broken pieces were there before Jack Was 


ready for them. Jack had taken a rough 


measure of the rod before he started for 


e foundry It was a little over 4 feet 


was 60 inches to the cen 


long—lI think it 
ter and he had got a 5-foot flask about 
foot wide, and he was already ramming 


When 


rammed 


up the first halt, the nowel, solid 
him—he 
hard—and he had 


slicked off the 


was rammed to suit 


he sand extra turned 


the tlask over and face to 


inake a good parting, he took a couple ol 
trings and stretched and fastened them 
central over the face, one lengthwise of 


Phen he 
on the cope and rammed that up with two 


the tlask and one crosswise put 


each end ol 
lifted off 


runners in position, one near 


the rod. When the cope was 
the marks of the two strings gave Jack 
lines to measure from to locate his work, 


ind to get the cope and the nowel to cor 


! spond 
broken 


In the ketch, hows. thre 











oa 


ASTING 


FIG, 2 a 


BROKEN ROD AND AN IMPROMPTL ¢ 


rod with the round body. Jack was only 
careful to get the ends of his casting right, 
illowing inch on each side for finishing, 
f rectangular sec 


and the body he made « 


tion, as in Fig. 2, and larger on the crank 


With the 


traight edge he 


end aid of a 2-foot rule-‘and a 
marks to 


the 


made a tew 


guide himself, and then he cut out 


mold to the shape required, removing the 


loose sand and_= slicking and measuring 


until he got it close to what was wanted 
The mold for the entire body up to the 
dotted lines was cut out of the nowel, leav 
ing only a thin slab on each end to go in 
When the cut the 


nowel was finished, and it took only a few 


the cope gates were 
minutes to cut the two flat places in the 
the mold 


clamped and was ready for pouring. Jack 


cope, when was closed and 
began his job just as the wind went on, 
and they held back the blast enough so 
that there was plenty of good iron when 
This 


In a couple of hours the 


he was ready to pour. was done 
without a balk. 
flask was shaken out and the casting, with 
a little cooling, was ready to be tackled 
the first thing in the morning. 

It is 
the machine work, as all the point that I 
Of 


course nothing was done to the body of the 


not necessary to say much about 


want to make here is in the molding. 


rod. The piece was first centered and the 
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ends were squared to the length. Then the 
casting was put in the planer and the ends 
Bill did 


himself,and no time was lost 


were planed most of the work 
Of course he 
had the tools and plenty of them all ready, 
and in roughing he did most of the feed 
ing by hand, the teed according 
to the 
irregularities of 
tool 
feed, as the automatic feed was not nearly 
; enough, Drills 


slots Of 


varying 


due to th 


varying depth of cu 


t 
surface The finishing 
had all 


with flat to be done by hand 


oarse were ready for 


drilling the course these wert 


not done as precisely as with a modern 


drill; 


thin 


twist but drills with good lips and 


with centers were ready, and they 


probably walked in to the metal as swiftly 


as any drill would do it to-day. In this 
case the holes were naturally drilled from 
both sides There was no slotting ma 
chine and it all had to be worked out by 








i M st 


FiG. | SECTION OF DINKING DIt 


hand, but Bill got another tellow with him 


and they worked at both slots at once 
The ends didn’t have to be squared, as the 
edges of the keys were rounded, and they 
looked out to provide a plenty of clearance 
tor the gib, so no precision was required at 
that end of the slot. I am happy to state 


that the job was finished inside of forty 


eight hours, so that the captain of the 
“John Gilpin” was glad to hand = over 
fifteen extra dollars as fairly earned. | 
don’t know what has become of the “John 


Gilpin” or the impromptu connecting rod, 


but one probably lasted as long as thi 


other 
This leaves me no time or space to talk 


of what I was going to, Why don’t we 
have more sand carving and pattern say 
ing for Why 


should one style of molding without a pat 


such emergency work? 


tern—loam molding—be regarded as the 


best work of the trade, and sand carving 
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be tgnored There is a great 


field for skill and economy here well 


entirely 


worth cultivating, and the possibil-ty otf 


sand carving for the artist in metals 1s un 





limited TECUMSEH SWIFT 
Dinking Dies. 
Editor American Machinist 
Although not usually classed with 
regular die work, the use of hollow cut- 








] 


y termed, ‘dink 


ters, or, as they are usual 
is increasing so rapidly that they 


o be Jisted 


punched 


ing dies,” 


are properly entitled t under 
that class. When work is to be 


from leather, cloth or paper, these dies 
will be found to give better satisfaction 
than the ordinary punch and die, as they 
ire cheape r to make, and there is prac 


tically no limit to the number that can be 
cut at one stroke of the die, which may 
be operated in the ordinary press, or by 


hand with the use of the mallet 
from stock rolled spe 
| 


The die 1s made 


ially for this class of work, and is usu 


composed of Swedish iron, laid up 


with a good grade of tool steel, as shown 


in cross-section in Tig, 1, the steel being 
laid on the straight side of the bar, and 
a 20-degree bevel edge given to what its 


to be the outside of the die \ pattern 


is made of tin ot the exact shape of the 


work wanted, and this is used by the smith 


in welding up the blanks. The accuracy 
with which forging done with these 
dies is remarkable, a variation of 1-100 








SAMPLES OF DINKING DIES 


inch from the pattern being the excep- 


tion rather than the rule. The cutter, 
after being welded, is taken to the vise 
and worked out on the inside with the 


file to the exact shape wanted, a certain 
allowance being made on the pattern for 
the slight amount of shrinkage caused by 
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the hardening. The die is then finished on 
the outside by grinding 

If designed for use in a press, no handle 
is necessary; but when intended to be 
used by hand, a handle is secured to the 
upper part of the die This handle 1s 
forged with a projecting lip shutting over 
on the outside of the cutter, the weight of 
the blow being taken by this shoulder 
which beat dire ly on the upper part o! 
the cutter This 1s secured in place by 
rivets, and is then taken to the fire and 
brazed in the usual manner, using borax 

| 


is a flux and soft br: Ider for the bra 


isS sol¢ 
ing Chis operation 1s generally done after 
the die is ground nd betore it 1s tem 


j 


pered 
Sometimes the die is used in an inverted 
, 


position, being laid on the press with the 


cutting edge up, the work being placed on 


the same, and as the gate of the press 
descends the material is forced throughtl 
die. When this method is practiced, th 
die should be brazed to a foundation plat: 
in order that it may be properly secured 
» the press The handle or this founda 
tion plate may be re ved, and the di 
iy De rep red or worked ove n tii 
lapes er red 
For is Tact » De sed tor tl itt vy 
edge of the die to strike upon, there 
nothing better than a built-up block of 
hard, seasoned rock maple, set endwise ot 
the grain. This is made by sawing up 
plank into pieces about 4 or 6 inches long 
gluing them up into a block, and then s« 
curing it by bolts passing through 11 


whole, as shown in Fig. 2 This will be 


found to give better results, with less 
wear, if kept damp—that 1 wet clot 
should be laid on the block wl the same 
s left at nig 

[he group of cutters shown, Fig. 3, 
ypied (without permission) from the 


pages of the E. W. Bliss catalog, and illus 


trates several of the styles made by that 





A Combination Scaffold. 
Kditor American Machinist 

There is scarcely a plant of any consid 
erable size where a scaffold of some kind 
or other is not in constant demand. For 
this purpose the adjustable kind 1s the 
best and the one herewith described has 
quite a number of good points to recom 
mend it. 

The dimensions given are of course not 
arbitrary and can be varied to suit the 
individual needs or even taste But to 
maintain the supporting legs perpendicu 
lar to the scaffold deck the ratio of 3 
and 4 for the sides and 5 for the brace 
(or hypothenuse) must be maintained; 
thus, in the sketches Figs. 1 and 2, we 
have three dimensions, 24, 32 and 40 
inches 


} 1) 
ner, 1s ilKe 


Che scaffold, when put toget 


‘ig. 5. Oak, 1x3 inches, is best suited for 


this stvle of scaffold The rungs should 
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be 1!4 inches diameter, but where they en dm { og 9 ther 
ter the uprights and runs they should be his ] is a 7-16 inch ‘ to 
reduced to 1 inch diameter; thus, by means fit easily on bolt 4 GEORGE FRANK 





if the shoulders and the tie rods 7, Fig. 2 
the structure is held firmly together Doctoring Defective Forgings. 


Che 33x5-inch bo 1 and 2, by meat Editor American M 


I s-inch t: ped | es I n $ It ) t , 
hold hese ho ightly piace y size |} aly v1 ( | ging I 
then pass throug x1 nch s e not « ¢ 1 1) r de 
locking straps id carry up eir end fects | nge f | 
the locking wing nuts C ( to g 1 f \ 
Che hooks 4 e ot x ch stuff and often tl i 1 ) ‘le of detect 
he I lk ) W tiie 1) | sing the unt l rr exp ne \ 
pening, ( nugly tit nk has be done o1 ( ! 
rungs flaw ( ed, t 
Phe ( ps re I X7g-1n otter piece ) ied el 
Stull nd s ( mentio ed 1pboOV«e to COSLIV ( per } nd he 
low of their being slid to open and ( ss n vs f ) n 
the opel g l hoot facture 


















































f tie rods and pivots for the four scaf- a forging no matter how nearly complete 
fold-deck braces tis plainly evident that is the machine worl In the hands of a 


this scaffold is and exceptionally skillful smith nearly all can be saved. Nor 





strong (500 pounds is easily carried by it); is the fixing of ich forgings merely a 
it is adjustable for hight, and can readily covering up of the detect They can be 
be assembled or taken down, and it occu made as ound the most pertect | 
pies (when apart) but little space have done a great deal of this class ot 

By the addition of the hooks shown in~ work in which the forgings, after the re 
Fig. 3, each scaffold leg is turned into a_ pair, were subjected to the most rigid tests 
first-class, extra safe shaft oiling ladder. and gave complete satisfaction, And many 
By the addition of hooks like Fig. 3 to one of them had been ready to be erected on 
scaffold leg, and offset hooks (right and the machine or engin nd consequently 


left) like Fig. 4 to the other leg,and a piece were down to size and poushed \fter 
] 


of sash-cord J), a folding rung-ladder like the repairs the lo yf stock was only what 
Fig. 6 is formed. These hooks are of 34x was necessary to ret e the black caused 
2-inch stuff Bolt A, Fig. 3, 1s 3¢x1'4_ by the fire Besid the inconvenience of 


inches, and besides being tapped through having to wait for a new torging, pieces 
the hook is locked in position by jam-nut were saved ranging in value trom $5 1 


l The offset n the hook Fig. 4, is to $40 at a cost seldom exceeding a dollar 
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The secret of doing this class of work 
properly lies in not being afraid to take a 
good heat and in properly manipulating the 
job. This seems simple enough, but it is 
common experience that the moment a 
finished piece of work is taken to the smith 
shop for any purpose the blacksmith suf- 
fers from fright, is afraid to get it hot 
or to hit it with sufficient force. For these 
reasons valuable forgings are ruined, al- 
though in the hands of skillful mechanics. 

Another potent cause of failure is in the 
arrangement of the fire. Given, for in- 
stance, a connecting rod on which the fin- 
ishing cut lays bare a seam on the solid 


> 


end, how should the fire be made: 
ly packed and large. But instead of mak- 
ing a large loose fire and putting the en- 
tire end boldly into it a small closely 


Le IOSC 


packed fire is nearly always built, with 
the idea of taking a heal on the inch or 
so of defect and saving the balance from 
being reduced in size. This is always a 
failure. The closely packed small fire 
never takes a gocd heat, wastes a lot of 
time, produces a thick, heavy scale, and 
almost invariably cuts a groove in the 
piece corresponding to the edge of the 
fire. This is prevented by the fire recom- 
mended. <A job or two illustrative of the 
above principles will not be amiss. 

A finished strap weighing about 75 
pounds, having a solid oil cup, was given 
me to fix. It was an expensive piece of 
work and was ready to go on the engine 
The inspector noticed a seam on the inside 
of the head near the center and about 
an inch from the edge. The part was 
heated red hot, a wedge chisel was driven 
in just far enough to hold a suitable wedge 
in place. It was covered with borax, put 
in the fire and a good smacking heat 
drawn on the wedge. The head of the 
strap was given all the heat it could stand 
without wasting. It was quickly gotten on 
the anvil, then with a 'j-inch fuller the 
wedge was, as it were, split in two. This 
made a splendid weld, left stock to clean 
up, the scales being scraped off and the 
distance between the sides made correct, 
the job was complete. It took half an 
hour, cost 40 cents and saved many dol 
lars 

Another was a large guide yoke. At 
the defect it was 1'4 inches thick and 2 
inches wide. The yoke was finished and 
ready to be put in place. The flaw was 
caused by a piece about 2 inches long, 14 
inch deep and 34 inch wide falling out 
near the center. In all likelihood it result 
ed from a piece of steel being in one of 
the scrap piles out of which the yoke was 
made. After being heated a wedge was 
put in place. It was carefully placed on 
the fire, covered first with fire-bricks, then 
with coke, and a good heat taken. The 
wedge was welded by putting a flatter on 
it. This left a seam all around the edge 
of the wedge. With a ™ inch fuller the 
seam was drawn over the adjacent part, 
and so done as to make it nearly invisible. 
It was covered with borax and again a 
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greasy heat was taken, the welding being 
done with a small round-edged set ham- 
mer, The scales were scraped off, the 
yoke straightened, a little twist taken out, 
and it was left to cool on a surface plate. 
After the small lump was planed off and 


i 
ea 
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ing shown just beneath. Fig. 2 is a plan 
of the die closed ready for use 

A is the cast-iron die bed, to which the 
fixed half D of the die is screwed and 
doweled, shouldering against the casting 
The hinged half C of the die is pivoted on 


Lay 
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Betore Bulging d After I 
c-f ' | A-A wien 
a 
- 
L 
| 
A 
? 
DD | 
a-<c d-e 
it was again polished it was a perfect fit 
and just 1-100 inch below size. It took 
a little over an hour to do it I FIG 2 
Bulging Sheet Metal Shells. 
Editor American Machinist: 
Among all the articles on sheet-metal i 

work that have appeared in your columns, BULGING DIE 
I do not remember any on the bulging of 
sheet-metal shells, and, as it may be of the shouldered screw d. The two halves 


interest to your readers, I will try to ex- 
plain it. 

The two sketches show two distinct 
methods for different conditions of doing 
bulge work. Fig. 1 is a section of the 
die and punch, used to bulge the shell 
shown at the left, the shell as bulged be- 





of the die proper are turned out to the 
shape to which the shell is to be bulged, 
as shown at A A, Fig. 1, the upper oper 

ing being made to fit the shell before 
bulging. E, Fig. 1, is the punch, fastened 
into the cast-iron punch block B and held 
by a set-screw (not shown). G is a tool 
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steel piece called a toadstool, which 1s 
prevented from falling out by a_ slotted 
nut gh. / is a circular piece of soft rub 
ber held against the face of E by G 
In operation e she s placed in this 
opening in the die while closed, as it 
Fig. 2 ] punch is b g down it 
the t ( pressing vg ‘ tto. 
I l h ( Sile¢ ) Wee force 
he rubbe ‘ el] it t] d 
part of the die, s \ t / 9 () 
he ra ‘ ( Sp g hr \ 1 2 
] ] | GC ngar¢ \ ] ( OW ¢ Ta 
of the lat Fig ( @ the ( 
from which is et iV he nin 
face to allow thx itch » move ip), whe 
we : = 
f 
} 
| r 
| l 
M 
Before After 
>I 
/ 
| 
| 
} 
! 
\ 
a | 
| 
j 
| 
Cipppip 
eumcen 
f 
t , 
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the tlat spring « Fig. I, pressing agains 
the fac t ( throws C back, and_ the 
b ged shell nay b rem ved 

On re g e die neat ‘ 
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e two halves of e die are alined b 
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The quest may be asked by some, 
whether the die will leave a mark on the 
shell al it mrting I ihe ilve t th 
ie It will not if the tool properly 
made and if the 1 elit S1 ed rubber s used 

The die shown in Fig. 3 is more simple 

ad i] ) eXpel \ | ‘ 
hell is o ¢ ) ‘ 

1) Cl Te cit an | 
| 
p | ( ( 
T ~T ‘ ) ) “Y 
{ l f > Tile { 
' luc. whic centers 
( | tithe for () 
I I he Va re T eee k turn 
( 1 hie ili I 
lt ict the raigl ded she 
placed over the the rubber and center plug 
resting on the top of thr dstool Phe 
punch coming in contact with the = she 
forces the toadstool down, which in turt 


forces the rubber and shell out into the 


curved chamber formed by the punch and 
die. On the 


sumes its normal shape, 


rubber re 


shell 


} .] ] +] 
DACK StTOKE he 


and the may 
be removed 
The 


the material 


shell is an ordinary drawn. shell, 


o1s inch German silver, and 


when finished it 1s used for the cover to 


pomade jars and other toilet articles, being 


nicely embossed and beaded 


The die is made to fit stock or standard 


die beds, and the punch to fit’ standard 
sized punel blo ks. the punch being held 
up against the shoulder by a= set-sere 


The stem toadstool drop nto a 


hole in the die bed 
The die is centered by means of a ring 
shown) 


(not which fits the projection G 


ind the outside of the punch B. This was 


necessitated because too many fingers were 


sacrificed hen we built. the clic without 
the taper on the outside of the puncl 

The shell bulged in the dic Fig I na 
2, is made in a combination die, the mate 
rial Is Ol2 ch eaded bras nd whe 
finished it 1s the cover of a gla molasse 
or syrup Jat 

| should have uid that the wo | Vi 
if the die, Figs. 1 and 2, were left ft 
while the rest of the working part were 
hardened 

Cher yrea rictv Of wo It i 
mav be bulged in th manne! Lat the 
d es LTr¢ }) ( \ CD }) ind ( 

ight, tl fairly unitorn 
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complete. After a little experimenting, | 
ordered a slab of ordinary plaster of Paris, 
This 


Plaster, 


to be about 4ox28x134 inches was 
the 


nixed very wet,was spread '% inch, or less, 


made in following manner: 
thick over the sheet of plate glass from our 
ld 
very dry, built upon this to 134 inches thick 

he finished slab the bath, 
on a board at a slight angle, the lower end 


sun frame, then more plaster, mired 


rests, near 


being over a convenient with drain 


rhe 
on the 


pan 


wet are thrown tace down 


slab 
8 inches long, 


prints 


and run over with a rubber 


roller, turned and run over 


again. We can now in five minutes wash 


and dry a print enough to send it into 


the shop. Care must be taken not to rub 


the face of the print on the plaster, o1 
white marks will be the result. 
The 


shillings, and after two months’ use shows 


slab cost, with labor, only a few 


no signs of deteriorating es 





Pumping Water in Arizona. 
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rod having a swivel connection (shown in 
detail) connects with the longer arm of 
the beam and has an eye at the lower end 


which corinects with an adjustable crank. 
This crank is forged on the end of a long, 
round bar, on which is also made tight a 
500-pound iron roller. The box for this 
crank shaft is a plain cast-iron box fast 


ened to a piece of wood, which in turn is 


fitted and bolted to a wheel box. The 
wheel box rotates on the end of an old 
wagon axle, which is set firmly in the 


ground, directly under and on the center 
line of the connecting rod from the beam 


above. A horse is hitched to a ring hung 
on the crank shaft beyond the roller 
It is evident that if the horse travels 


around a circle with the old axle as a cen 
ter, the friction between the ground and 
cause the the 
and the fact that the con 


the roller will same and 


crank to rotate; 
necting rod is swiveled and is directly 
motion 


Thus 


over the axle center, enables the 


to be communicated to the beam. 
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Foundry Flasks. 

Editor American Machinist: 
I had occasion recently to find fault with 
some castings. Certain 
had out thinner than 
while other parts were thicker than the 


tor 


important parts 
come the pattern, 
excuse 
bring 


pattern. It was set as an 
the error that it difficult to 
flasks together again exactly as they had 
been when the pattern was molded. Ap 
parently this excuse was put ferward with 


up 
was 


perfect sincerity by a man of experience 
and education. He seemed to think that 
it was a perfectly valid excuse that ought 
to be accepted without any objection. In 
deed he seemed to be quite hurt when | 
suggested that | expected castings to re 
semble their patterns very closely. It is 
had 
bad opinion of me and thought I knew no 
his 


possible of course that he formed a 


and would swallow excuse 
Should 


he will now perceive that I was not quit 


better 


whole these lines meet his eye 


such a fool as I may have appeared to him 





























editor American Machinist : every turn of the horse makes about a At the same time, while I suggest that this 
It seems customary nowadays, before at dozen strokes of the pump, which would may have been the explanation of his ex 
tempting to describe anything as new or be about 100 per minute; that is, the pump cuse, I believe he really did mean what he 
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the marks of originality, to 


draw the reader's attention to the fact that, 


as bearing 


while there be “nothing new under 


the 
may accordingly have been in use in other 


may 


sun,” and the apparatus in question 


sections, yet to him and around him it is 
that the method of 
driving a pump illustrated here appealed 


new | therefore say 


to me as “new,” when I saw the same in 
operation in the Salt River Valley, where 
irrigation is an all-important item in agri 
culture 


The principal part of this apparatus con 


sists of a long, built-up beam, hung on a 
bolt at the top of a rectangular post. set 
firmly into the ground. The shorter arm 
of this beam is connected by a piece of 


round iron to the plunger rod of an ordin 


ary form of lift pump, drawing water from 


feet \ connecting 


a depth of about 25 


Is “geared up” without gears or belts 


This ratio depends, of course, on the re 
spective diameters of the circle traveled by 
the horse and that of the roller 

It might be asked why the two arms of 
the beam were not made equal and_ the 
crank correspondingly shortened to obtain 
that it 
would have made the circle in which the 


the proper throw. The reason is, 
horse traveled of too small diameter 
I think it that, 


sidering the simplicity and cost, the prin 


will be admitted con 
ciple availed of is extremely effective, and 
of the fact that a black 
smith shop was the best at hand, the de 
the details 


is one of those rigs 


in view country 


sign of shows some careful 


scheming. It which 


appear quite imperfect and incorrect on 
paper, yet do the business just the same 
J. D. Apams 





said and that he put forward his excuse 
with perfect bona fides 
When a foundryman tells me that a 


casting has gone wrong because the core 
has floated out of place I feel that there 


is some excuse for this, for the means of 
holding a core in position are not always 
considerabl« 


But the 


very good, and there is a 


flotation effect brought to bear 
match of the flask is a different affair. Two 
boxes held together by pins or dowels at 
their opposite sides cannot possibly be put 
wrongly together if the pins are fits in 
their respective lugs, and if they are not 


My friend's 


these 


fits why are the pins there? 
because 


He 


castings were wrong pins 


could not have been fits was hurt be 


cause I “sneered at them for standing all 
awry.” It was not the hand of the molde1 
shook, but the pins of the boxes must 
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have been loose; there is no escape trom 
this conclusion. We may be assured that 
the sand in the boxes, duly filled and 
rammed, hooked and confined between the 
bars of the flask, could not be moved !x8 
inch from place unless the whole broke 
up; so there remain only the dowel pins 
that could have gone wrong, and the whol 
secret of the badly copied pattern must be 
laid to these 

It ought to be a very simple matter to 
lay two halves of a flask face to face and 
to drill through both lugs at one time, 
then to put a tight turned pin through the 
drilled pair and drill the next pair of 
lugs and duly ream them and then to tap 
out one lug and screw in a true turned, 
pointed dowel pin. But this would be to 
good a job. I believe most faulty flasks 
are made by molding each half from one 
pattern, putting dry sand cores into the 
core print marks of one box and standing 
the dowel pins in the print marks of the 
other box as nearly true and vertical as 
may be. When cast, if the pins enter the 
holes, well and good; if not, a round-nosed 


hisel eases out the one hole on the tight 
side When the boxes are together they 
are free to move slightly. No doubt when 
the molders close the molds they intend 
to let the pins enter their lugs with a 
hearing all on one side, brought about by 


twisting movement exerted on the de 


scending box, and doubtk arious othe 
iittle tricks are employed to secure an ap 
proximation to trutl But if pins and 
holes are parallel and concentric, and it 
simple shop job to make them so, each 
pin might have a play of, say, 0.01 inch 
ist at closing only. and the molds would 
ve substantially and = sutfciently true in 


position every time 
The truth is that the art of molding 


much 


nd casting is too haphazard. To 
is assumed as to the stock-removing pow 
ers of the machine shop, and it has_ be 
come an ingrained connection, a veritable 
mental attitude, that castings are neces 
sarily rough and inaccurate. This was the 
mental attitude that I no doubt ran against 
Wherever one goes, one encounters the 
fact that the foundry lags behind the rest 
of the works, and to some extent so does 


+ 


he pattern shop. The pattern shop does 
not intend to shoulder the blame for an 
occasional case of short stock, so it makes 
things big enough and leaves them to the 
big planer or the lathe to deal with. For 
every dollar saved by not making things 
too small now and again the pattern shop 
involves the machine shop in many dollars’ 
outlay If patternmakers and molders 
would set themselves to do it, they might 
considerably reduce the work of the ma 
chine shop, and if patterns were cast from 
before painting and varnishing, it would 
ften be an advantage, for the first pieces 
could be machined and the pattern could 
then be altered slightly in accordance with 
the results shown in stock removal in the 


shop. Molding and casting should not be 


looked upon as a mere haphazard game, 
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but as an art possessing great possibilities 
of accuracy, as it already requires good 
judgment 

Che molder’s flask is so essentially neat 
the foundation of the art that it ought t 
be a good piece of work in itself 
halves meeting without rock and without 
possibility of lateral displacement, In ma 
chine molding accurate flasks are em 
ployed, and indeed must be by the very 
nagure of the operation There is equal 
reason for asking that all flasks be truly 
fitted It should be considered as irra 
tional for a founder to lay bad work on 
his faulty boxes as for a mason to excus« 
his bad work because his square contained 
an angle of &9 degrees instead of the 


fourth part of a circle W. H. Boorn 


Hoist-Chain Hook. 
Editor American Machinist 


So many accidents occur in workshops 


} 


and elsewhere through single hoist-chain 


se] 


hooks opening it or otherwise letting 


go.’ that the stvle of hook used in Get 


many and | Wi herewith mav be well 
1 ( nN (ie \ Ss seen the ‘ iné¢ Tw 
( \\ vl cl T yf tside oT one lit i} ind 





HOIST-CHAIN HOOK 


bear on the shoulders (instead otf in the 
crotch) of tl ext one below Not only 
s a larger hook cross-section rendered 
possible, but there is no tendency to burst 


pen any the case where the 


point of a hool thrust in one link, be 


tween the ends of tw thers R.G 


Making Mineral Wool. 

Editor American Machinist 

At Port Morris, N. J., about twenty 
years ago, a factory was put up for the 
manufacture of mineral wool on a small 
scale It was located near an iron fur 
nace, and when the slag was drawn from 
the cupola, instead of going to the dump 
it was hauled to this factory, where a jet 
of steam was directed upon a_ trickling 
stream of the still red-hot and liquid slag, 
which desintegrated and so dismembered 
the fluid rock as to whirl it into the blow 
ing chamber in a fluffy white mass, finally 
falling to the floor like snow in a heavy 
blizzard. Of late, however, the iron mas 
ters have introduced so many improve 
ments in the extraction of iron from the 


Or that the siag 


has lost its former value 


The slag is brought to the works where 
s broken 1 lump t fre four t 

g pounds | eley r 
platform by an endles bel vith 1 ble 


119 
buckets, an tron nere fed into the top 


of a cup with about 12 per cent. of 


limestone and & per cent. of sandstone 
Che limestone is added to give the wool its 
white color, and the sandstone helps t 
make it light and fluffy, as the slag by 
sell g at Lie heavy It takes 
) \ in vel i to 
I < < every ten on I the 
I xt ( | ec Neating ¢ ipola 
re $ ree netet ide and 
< 7 tee ( they ire bul ot 
\ \\ firebriu They 
e 1 S te 2 An air pipe 
ib © ‘ di eter en cies th 
base f « cup trom whi ivere 
) che mm « eter lead int the 
vase i e cup 
\ ve f wove i wed by ive 
t < ad COKE laver I the roc 
x ( \Ni d bal he laver oft 
OcK \ g en q cer n tl cup la, tl 
fire C4 ‘ r bla with 
pre é t tro pound ver inch 
i ed throug i n heating 
d tusing \\ In t ute 
v ce he | e of the 
) ( 1 ( ad ma 
( ( n 1 y pipe al wed 
\ 1 « 1 ean 
Oo ) ( ‘ eninge } ; 
fc + ; 
Tew mW ? 1T1¢ ed 
rOK il re 
( ¢ vi C1Ly n 
P 1 { ving juid and 
} " The 
‘ { ‘ 
( et v the endat 
9 ad d iT) the 
2s I 
Gg 1) \ ( tea 
d w ‘ owing imbe 
Where I Vn gravity I] 
] blong room oO 
20 fe dk ( long and about 2¢ 
feet hig I ucl e tore f the jet 
f stean finer wool blown 1 
he extreme en i room, the heavic 
nd ( ( ling d vn nearer the e1 
trance tlaving thu been iutomatical 


graded, it 1s packed in bags for domest1 


ise or pressed into bales for export The 
bags weigh from 35 to 55 pounds, accord 
ing to quality, and the bales weigh from 


When running with 


a double shift working from 18 to 20 
hor the capacity o1 the work 1 about 
1O tons pe d \ 
The u of mineral wool are so many 
that the supply is hardly ever equal to the 
demand t ised for packing around 
boilers, furnace nd pipes to retain heat 
nd ( ( keep the fro out 
v ! ween Hie Wal 
nd gs 1 leaden the rund 
1 | During the recent 
r \ ) new r 

e cage 1 d with the mineral 
‘ ( npregnated w 

Tite in heater I 

é ! tible Ww d 
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Sanitary inspection and Steamboat Inspection. 

The city of Ithaca and the authorities 
of Cornell University are coming in for 
a great deal of criticism for having pur 
ued the very same course that is probably 
being pursued by very many of the towns 
and cities of the United States. It is a 
lesson which seems necessary to be en 
forced that clean streets and clean front 
vards do not mean sanitary cleanliness, 
and that a city or town which to the eye 
of the casual observer seems a model in 
such matters, may be from a_ sanitary 
standpoint in the worst possible condition 
\t the same time, while this condition of 
affairs has obtained at Ithaca, a condition 
of affairs has been present in regard to 
steamboat inspection in the harbor of New 
York and elsewhere, which, it seems to us, 
is at least equally culpable if not more so 
It has been shown conclusively that the 
inspection of the hulls, boilers and engines 
of steamships has been very inefficiently 
done, and that there has been more or 
less corruption in connection with the 
work. It has been demonstrated that ves 
sels have been allowed to carry passengers 
under conditions distinetly prohibited by 
the law because careless, incompetent or 
corrupt inspectors allowed such laws to 
be violated, and shipbuilders and owners 
have not hesitated to take advantage of 
this condition of affairs, If there had been 
a very great disaster, with great loss of 
life, then there would have been a revival 
of public interest in rigid inspection, and 
probably an improvement in the inspection 
as a result Fortunately, however, the 
Evening Post, of New York, took up this 
matter without waiting for such a disaster 
to occur, and by exposing the methods 
pursued has aroused a sentiment) which 
has resulted in the removal of James A 
Dumont from his position as Supervising 
Inspector-General of Steamboats, and the 
appointment of George Uhler, who, it 1s 
believed, will see to it that this important 
branch of the public service is maintained 
upon an efficient and businesslike basis 
The affair at Ithaca and the disgraceful 
steamboat inspections seem to be illustra 
tions of the old saying that what is every 


body's business 1s nobody's business 


Foreign Trade Methods. 

\ journal published in’ Berlin” called 
L:xport is, it seems, publishing a series of 
articles in which the methods pursued by 
Americans in introducing goods into for 
eign countries are set forth, and, incident 
ally, the methods of the German manufac 
urers and of German consular representa 


1 


tives re compared with the American 


methods to the disadvantage of the German 
his is not a new story Phe journals of 
each country condemn the consular. set 

vice and business of their own country and 
declare that other countries do much bet 

ter. [t is quite common, as we all know, to 
find in our American journals severe con 


demnation of our consular service, and ar 
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ticles urging our American manufacturers 
to improve their methods of carrying on 
their foreign business and especially to 
bring them up to something like the eff 
ciency of the English, German and French 
manufacturers. But, strange to say, we 
can find precisely the same kind of articles 
in the English, German and French jour 
nals, and if we are to believe all these art! 
cles, then we must conclude that each com 
mercial system is worse than any of thi 
others. Those who have studied geometry 

little and therefore know that things whic] 
are equal to the same thing are equal t 
each other will find themselves in a maz 
regarding this matter, from which they are 
not likely to extricate themselves except 
by concluding that it is just possible that 
some of these journals may be mistaken; 
for it is evident that if we consider four 
things, each one of the four cannot pos 


sibly be inferior to each one of the others 





What Shall We Call an Atmosphere? 

It seems rather late in the day to be 
calling attention to the fact that the word 
“atmosphere” has been used rather loosely 
by engineers and to suggest that the use 
of the word in defining pressures be eithe: 
abandoned entirely or placed upon a de 
termined basis. An atmosphere, or the 
normal pressure of the atmosphere at sea 
level, is about 14.7 pounds per square inch, 
this fluctuating constantly within a com 
At an altitude of 


10,000 feet above sea level, the pressure 


paratively small range. 


of the atmosphere is only about 10 pounds ; 
when speaking about compressing air to 
four, five or any number of atmospheres 
it therefore makes a great difference as to 
where we stand. Probably the majority 
of engineers think of an atmosphere rough 
ly as 15 pounds pressure, and it might be 
as well to agree to understand that it 
means that, although practically that 1s 
what it rarely or never means, unless you 
go down into a mine, and it is to be ac 
cepted as a measure of pressures only with 


mutual understanding and agreement 





Harper's Weekly cites a true tale of “a 
gentleman's gardener” who was_ finding 
it impossible to lay aside any part of 
his wages as he had formerly done Ix 
cause living expenses had advanced so 
much as to make it impossible for him 
do so, and thereupon draws a moral to the 
effect that those who are enjoying the ben 
efits of this period of unexampled prospet 
ity should remember that all those whos 
incomes are fixed or who, for one reason 


or another, have not been able to secure 
a substantial advance in wages are suffer 
ing from what are for them hard times 
that is to say, advanced cost of living 
without corresponding increase of incom 
Is precisely thre Sane in effect as ck 
clining wages with fixed living expenses 
Though this may come as a surprise to 
most of those who read the journal named, 


it is a familiar fact to those whose income 
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ind necessary outgo are very nearly equal, 


as is the case with most wage earners 
Great volume of clearing-house transac 
tions, great increase of exports of manu 


factured goods and order books filled for 


many months in advance do not mean 


real prosperity for a given individual, un 


ess he, with his income, can save more 


oil 
things 


than formerly or buy more of the 


desired or needed by him, and if he can 


save less or buy fewer desired things, then 


is Obvious that he is enjoying a negative 


prosperity It is, however, quite certain 
that aside from the many advances that 
have been made in the wages of thos 
engaged in manufacturing, they are in such 


times as these much more fully employed 
No good 


engaged in 


than when times are less good 


machinist or other mechanic 


machine construction need now be other 


wise than fully emploved at the best wages 


going 





It is announced in the daily papers that 


the prosecuting attorney for the county 1n 


which Purdue University is located has 


filed charges of rioting against the entire 


freshman class of Purdue University, giv 


ing the names and addresses of about 


them who participated 
time ago. We 


that 


three hundred of 


in a riot there a short have 


again, it ought 


before said, and we say 


o be impressed upon college students that 


they are amenable to the laws of the coun 


try the same as any other citizens, and we 


an see no sense in the public sentiment 


which allows voung men to do things upon 
amusement, 


he streets, in public places of 


outside tl 


in fact anywher le campu 
vhich other voung men, not students, are 
allowed to do Students, when they 
go abroad, are almost nuously being 


wed to do wrong things witl 


simply because they are students, thing 
which, were they done by young men wl 

are apprentices in machine shops. would 
result in their prompt arrest and. fining 
We do not believe this is right, and think 
t is a most excellent way to teach disre 

pect ot law and order 


The Civie Federation is credited wit 
bringing about an agreement between own 


ers of shipyards in the vicinity of New 


York and their employees, and thus avert 


ng a strike which threatened to be a seri 


- 


ous one. A good many men had already 
quit work and others were expected to 
strike, when the local officers of the Civic 


Federation offered its services and brought 


about a conference. One of the labor men, 
in an interview, is quoted as saying 
“The original misunderstanding was 


caused by the misinterpretation of — the 


meaning of letters which passed between 


the two organizations, When this misun 


derstanding was cleared away during the 


conference, better relations were at once 


established, which led up to the. settle 


ment.” 
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Use of the Metric System by Machinists at 
Waltham. 
\t page 272 we printed a communication 


from Mr. Marsh, the general superintend 


ent of the American Waltham Watch 
Company, regarding the use of the metric 
vstem in that factory for over thirty veat 


\t the same time we 


and commending 1 


asked Mr. Marsh to g 


ve us his experience 
shop and toolrooms 
, , 


] ] 
OWUWMANRCTS al 


Marcel 2. mt 


ploved L'ndet date ot 
Marsh rephes as follows 


‘Concerning the use of the metric svstem 
in our machine shop, machinists who have 
never been accustomed to it are at first 
somewhat appalled, but we find very littl 
trouble indeed, inasmuch as values are so 


easily expressed and so readily computed 


It should. however. be borne in mind that 


all our measurements are of small quanti 
ties, and it is not probable that it would 
be easy to learn to think in large quantities, 


t} 


but so far as the system of measurements 


relates to our tool building there is no 


difficvity whatever 


Some New Things. 


PORTABLE RADIAL DRILI 
Phe half-tone shows a_ portable 
drill supplied by Hill, Clarke & Co., of 


Boston and Chicago, to the Allis-Chalmet 














| | \D ) ' 
1 I KOE lhe Tait 14 
sed 1 I g engine tran viinae 
nd othe stings, it being moved by 
rane y convement point on the shop 
oor p ( | travel of 12 feet upon 
ts own bed, and a reach of 6 feet: it ha 
therefore t ree range at each etting 


nn s m ved along the bed by 


Phe colu 


means of a Bullock 3 horse-power constant 
speed motor at the base. and is secured 
at any point by clamping bolts. The maim 


Bulloc k 


on top ot 


drive is from a 6 horse-powet 


speed motor mounted 


variable 
the column, and operated by a controller 


side Phe 
is the 


design of the 
standard Western 


1473. Vol. 25 


on. the general 


drill 


radial described at page 


same as the 


} 
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Sect 
EK HOLDEE 
Pins ie ( cl When these 
re disengaged and the spindle reversed 
evlindri pl v placed in the hole h 


is forced by a spring, at the bottom of the 


hole, into groove k milled in shank a, thus 
preventing the die from turning as the lat 


left 


dropped into hole /, 


ter 1s run off the work In using a 





hand die the plu 








422 


it then entering groove mW to keep the hold- 


er from turning after the spindle reverses. 


The die itself is secured in the socket n 
provided with adjusting screws o; the 
ocket has a shank by means of which 
it is carried in the holder, and is held in 
place by screws in holes p \ hole q 


drilled through both holder and die socket 


forms a passage for the discharge of oil 
ind chip lor holding taps a socket pro 
vided with a set-screw is used in place of 
ocket This holder is the invention of 
Eri W. Ericeson, 507 D. S. Morgan 
Building, Butfalo, N. Y 
rHE HERCULES STEEL FACE PULLEY 

This pulley has a wood center and a 
rim formed from cold-rolled sheet steel 
The wood is soaked in hot linseed oil to 


warping, and then coated with 
The 


center by 


prevent its 
waterproof paint securely 


the 


rim 18 


fastened to bolts through 
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PULLEY. 


HERCULES STEEL FACE 
the face and by rivets through the flanges. 
It is made in diameters of from 6 to 24 
inches, and with faces (either straight or 
The Fed- 
Smith 
Stampings Factory, Milwaukee, Wis.. 


crowned) from 3 to 12 inches. 


eral Manufacturing Company, 
are 


the makers 





Technical Publications. 


“Experiences sur le travail des machines 


mitils pour les métaux.” (Experiments 


on the work of machine tools for met 


ils.) By Professor C. Codron. Part I: 
Grinding, Shearing, Punching In. 4 
207 pages with 585 illustrations. Vve 
Ch Dunod, Editor $9, Quai des 
Grands-Augustins, Parts Price: 12.5 
Tranes 


Chis work should find favor with manu- 


facturers of machine tools as a matter of 


course, but it will interest technical-school 
teachers and pupils alike, who will tind 
the matter treated in a manner rather un 
common nowadays, 1. ¢., the author passes 
from the simple to the complex, resolves 
into its simplest 


the work of a machine 


elements and, by means of explanations 


and sketches equally clear, compels an 
ilmost perfect understanding of the sub 
ject \ll those acquainted with machine 
tools will find in it most reliable and com 
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plete information. After studying closely 
the various phenomena of the work, he 
establishes formulas expressing the equil 
ibrium of the elements which are at play, 
gives results of numerous experiments 
which have permitted him to establish the 
values of the principal coefficients entering 
into the formulas representing the energy 


consumed by the tool and+by its mechan 


ism. The author has endeavored particu 
larly to bring out the application of elec 
tricity to machine tools which is the mod 
ern tendency The work is free from 


mathematics of high ordet 


Che work may 
not find in this country the favor it so 


well deserves because it is printed in the 


French language However, we wish it 
success and a good translator 
We have received the first issue of Sel} 


Education for Mechanics, a monthly pub 
lication whose purpose is sufficiently indi 
cated by its title. Its prospectus indicates 
that it will give instruction as to the studies 
the 


and the best books 


most useful, best methods of study 
It will give solutions 
of difficult problems and answers to ques 
tions 


t 


\s a monthly visitor it will strive 


» stimulate and encourage the student in 


his work. The first number is prepared 


on these lines. It of course depends upon 
the conductors of such a publication to win 
and hold a place for it. We 
Published by the Industrial Pub 


wish it all 
success 
lication Company, 16 Thomas street, New 
York 

It is announced by cable that the report 
of the “Engineering Standardization Com 
mittee” has been completed and its report 


rendered. The committee began work in 


June, 1901, and has been devoting its atten 


structural 
for 


tion to the standardization of 


steel such as is used in England 


bridges, buildings and other structures, It 
is announced that the co-operation of the 
secured in this and 


government has been 


that it is hoped the report of the commit 


tee, backed as it will be by the British 
Government, will go a long way toward 
securing uniformity in such material as 


this throughout Great Britain and its colo- 


nies. It is expected that the cost of bridges 
and other structures will be thereby great 
ly reduced and the time of delivery made 
much shorter, this being apparently a rea 
fact 


sonable n view of the 


expectation 
that as things now stand most of the struc 
tures of that character have to be specially 
designed and in many cases the steel 
shapes have to be specially rolled before 
anvthing else can be done 


Some of our esteemed contemporaries 
are regaling their readers with accounts 
of an alleged new device for connecting 
are describing 
bell-cranks, 
had 


ever been seen before, illustrating it with 


shafts at right angles and 
its combination of cranks, 


ete., as though nothing of the kind 
showing an im 


Che 


\lmond = coupling, 


crude, inconsistent cuts 


possible construction device is in 


every essential the 
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market for about 


and the claim that it is new 


which has been on the 
twenty years, 
is—well, let us say, evidence of some lack 
of comprehensive knowledge of transmis 
sion devices, or something less than a 
proper degree of modesty and regard for 


strict accuracy. That is not just the way 


} 


the man in the street would express it, but 


it saves our calling names 





Purdue University has recently been th 


recipient of liberal treatment at the hands 


of its State Legislature, just adjourned 


By an amendment to a previously existing 
has been 


law, the income of the university 


increased from a twentieth of a mill to a 


tenth of a mill upon the assessed value of 
the State 


which brings the university's annual 1 


The increase is about $65,000 
come from all sources considerably above 
$200,000. The legislature also made speci 


fic appropriations amounting in round 


numbers to $150,000, out of which are t 
be provided a central heating plant at 


building for the Department of Physic; 





Alb iny 


have begun already to 


The mechanical engineers of 
Troy and vicinity 
arrange for the entertainment of the mem 


bers of the American Society of Mechan 


ical Engineers at the Saratoga meeting 
\pril 23 to 26 \ meeting was held in 
\lbany, March 6, at which committees 


were appointed and the general program 
discussed. This getting together may 11 
cidentally lead to the formation of a loca! 
society including also civil, electrical and 


mining engineers 





Personal. 
Henry M. Lane, of Cincinnati, was mar 
ried, February 4, to Miss Blanche Conkling 
of the same city 
Guy W. Buxton, who has been for some 
time connected with the New York office 
of the H. W. Johns-Manville Company, 
has been recently appointed auditor of that 


company. 


R McCarty has resigned the 
of manager of the Bignall & Keeler Manu 
facturing Company, of Edwardsville. I[11.. 


April 1 
Foundry & 


position 


and on will become manager of 


the Stoever Manufacturing 


Company, Myerstown, Pa 


Max for 
been the American representative of Schu 
& Schiitte, office in New 


York city, sails on the 21st for Germany 


Daunert, who some years 


chardt with his 
where he will be for some months and will 
then take charge of a branch house which 
is to be established by the firm named 
His future location is not yet ready to be 


announced, but will be in the near future 


The New York office will for a time be 1 
charge of Ernest Mueller, of the Berli: 
office, who will arrive in this country 
shortly for that purpose. Mr. Daunert 


expresses himself as leaving America with 


regret, where it has been a pleasure to him 
to do business and where he has made 
many valued friends and acquaintances 
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Obituary. 


C. C, Corbin, formerly in the bronze and 


hardware business, with extensive manu 


facturing plants in Connecticut, died sud 


denly in this city, March 14, fifty-five 
years old 

Oliver P. Scaife, Sr., a life-long resident 
of Pittsburgh, Pa., died there March 106, 


sixty-six years old 
son of William B. Scaife, a pioneer manu 


He was the eldest 


facturer of structural and sheet iron, and 
associated with him in that business. He 
was also a large owner of the tank works 
of the Oliver P. Scaife Company and the 
Scaife Foundry & Machine Company 


William Wright, machinist and engineer, 


died in Philadelphia, March to, eighty 
vears old. From 1851 to 1857 he was en 
gaged with Winans, Harrison & Winans 
in the construction and inauguration of 


the motive power for the first railroad in 


this 


Russia \fter returning t country, 
he was in partnership until 1876 with Will 
iam Kedward in Philadelphia in a general 


machine business 


Commercial Review. 


New York, Monday, March 16, 1903 
While all to the for 


the iron and steel industry continue to be 


views as outlook 
optimistic, perhaps 
proot of the fact 
foundation 


no 
that 
to them 


more convincing 


these views have 


cr vuld 


than the immense expenditures which are 


some be cited, 


now being made, or which will be made 


in the erection of new plants on one hand, 
and the enlargement or improvement of 
old plants on the other 


There is scarcely a week passes without 


some important announcement in this dt 
rection, and a detail narrative of all 
those which have been promulgated re 
cently, would make a very long list 
Information of this character is always 


encouraging, because it demonstrates 


that not only are the concerns which fur 


nish it doing a good business now, but that 


their expectations Of a continuance of it 


at least in as large if not larger scale, are 


of the highest, for dull times now and a 


belief that they will continue to prevail, 


always make a policy directly to the con 
trary desirable, if not imperative 
In iron and steel circles, the greatest 


satisfaction is expressed with the intention 
of the United States Steel Corporation to 


spend $36,000,000 in enlarging and im 


proving its plants. This is taken to mean 
that the company’s officials firmly believe 
that the 


industry is bound 


of 


expenditure of such a 


iron and steel 


to go forward, instead to retrograde, 


or the large sum 


Chis 


deduction is made even though it is known 


of money would be almost criminal 


that when the work is completed, the com 


pany will save about $5,000,000 yearly in 


operating expenses, and that, from the in 


creased tonnage in all its products which 
| 
| 


will result, its earnings will perhaps show 


of about $7,000,000 annually 


ill mecrease 


AMERICAN MACHINIST 


Nothing is more remarkable about the 


company’s plans than the increased ton 
th: ll_ effect 


Will sheet steel 
tons 


it they in 


44,000 
months the sheet 


nage 


estimated at yearly During 


the past few steel market 


been in a most unsettled condition 


has 


lhe 


pendent mills cart 


demand fell off greatly, and the inde 
sed 


n such a vi 
campaign of selling at recess 


was deemed 


aqentiv velleve tha till greater prosperity 
Ss in store for it, when contemplate 
doing as stated Independent iron and 
steel companies are spending or will spend 
large sums in improving their plat ils 
thus giving proof that they share with 
the leading nterest in the beliet that the 
outloo istifies such action on their part 
\ similar policy being pursued by 
manufacturers f machinery No risl 
Is assumed ting that there isn't a 
machinery plant in the country which has 
not been enlarged recently, or which will 
not be enlarged in the near future, in 
which the expenditures made, or which 
will be made, amount to many millions 


Lhe 


if things, chiefly the enlargement 


of dollars improvements compris« 


it Variely 
erection of new ones 


of old plants, and the 


or the if property with both ob 


acquisit 
Phe 


branch of the 


jects in view noteworthy feature is, 


that every machinery indus 


try 1s represented, and any attempt to em 


phasize one branch more than another, 


would undoubtedly evoke protests, em 


bodying substantial data, from the branch 


or branches which would be thus discrim 


inated against 


It is indeed a gratifying condition of 
affairs, and one which would tempt, if 
it did not cause, the chronic pessimist to 
completely change his views 

The report that the specifications tor the 


R 


would 


f Henry 
N. J 


in the near fut 


equipment of the shops 


Worthington, at 


reach thx 


new 
Harrison 
trade day 


any ure 


ire officially informed 


is incorrect We 
that they will not be given out for several 
mont! 

\ pward vement in the price of 


istings is slowly But surely asserting it 
self. Recently the Central Foundry Com 
pany, Which manutactures soil pipe and fit 
tings, and plumbers’ cast-iron goods, and 
which is capitalized at $14,000,000, an 


nounced a 5 per cent on all prices 


Ink 
\\ hile 


have not 


rease 


previously specified many othe 


tblishments made any 


atement to the 


foundry et 
formal st effect, prices now 
them for higher 


by them a few weeks ago, 


quoted by castings are 


than those 


given 


ind average at least 5 per cent The in 
creased cost of pig iron, higher prices for 
fuel and labor, and advances in freights 
are held to be singly or collectively re 
spons bl I ‘ 


repre 
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of engine de velops Never has the subject 
f economies of operation been of so wide 
pread interest among manufacturers as 
now Prodigal of fuel because of its 
heapness, the users of power are now 
directing their best efforts to lessened costs 


in this respect as well as in all others 


he newer applications of the gas engine, 


ays this representative, have reference 
largely ti the eCOMOMS of space Phe 
mower 1s connected directly to pumps, 
acks, Compressors, ete., utilizing a mini 


mum of space never before practicable 
One recent development in connection with 
gas engines is the manufacture of a pro 
ducer plant, scarcely larger than a heating 
stove, with suction draft, whereby the gas 
is produced just as rapidly as it may be 
required, In some directions there 1s now 
a seasonable lull in the gas-engine trade, 
but otherwise orders are of satisfactory 
proportions. The Otto Gas Engine Works 


report business wholly satisfactory. 





Quotations. 
New York, Monday, March 16. 
New York prices for Northern and 
Southern irons for the first half of 1903 
ire as follows: 


Northern: 


No. 1 X $23 25 @$24 75 
NO. 2 2s. 22 00 (a! 22 75 
No. 2 plain 21 00 @ 21 75 
Southern : 
No. 1 Foundry 23 25 (a 23 50 
No. 2 Foundry 22 25 @, 22 50 
No. 3 Foundry 21 50 @ 22 50 
No. 4 Foundry 20 50 (a 21 50 


Bar Iron—Base sizes—Refined brands, 
null price on dock, 1.95¢. upward in cat 
ad lots. Smaller quantities from. store, 


15 (a 2.30€ 


Pool Steel—Base sizes—Good standard 


quality, 7¢e.; extra grades, 10oc. and up 
ward 
Machinery Steel Base S178 From 


tore, 2.10 (@ 2.25¢ 
Cold Rolled Steel Shafting—2.g0c. from 


tore tor base sizes 


Copper—-Lake Superior ingot, 1434 @ 


sc.: electrolytic, 1434 (@ 15¢.: casting, 
1434 fa 15¢ 

Pig Tin—In 5- and 10-ton lots, f. 0. b. 
New York, 2934 @ 30c 


Pig Lead—4g3g ( 4.67'5c.. in 50-ton 
lots 

Spelter—5.30 (a 5.50c 

\ntimony—Cookson’'s, 8! a &7xc 
Hallett’s, 74 @ 71'5c.; other brands, 634 
(a 7 


Lard Oil—Prime City, 85 @ 87c., ac 
cording to brand and quantity, ranging 
from one barrel up to large lots 


Manufacturers. 
The Vulean tron Works, of South Wilkes 
barre, Pa., are building a foundry. 
The Williams Foundry & Machine Com 
pany, Akron, ©., is building an addition. 
D. N. Holway and Thomas Fisher are about 
te build a cigar box factory at Tampa, Fla. 
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Chas. A. Lawton & Co., De Pere, Wis., are 
arranging for the erection of a new foundry. 

The Jewett Typewriter Company, Des 
Moines, Ia., will build an addition this year 

The plant of John J. Griffin & Co., manufac 
turers of gas meters, Philadelphia, has been 
burned. 

It is likely that the Sessions Foundry Com 
pany, Bristol, Conn., will build an addition 
to its plant. 

A new building is being put up for the 
machine and repair shop of John W. Stor 
ment, Salem, II 

The Nelson Gas Engine and Automobile 
Company, Harlan, Ia., is about erecting a 
factory building. 

The Fort Wayne Foundry & Machine Com 
pany intends to greatly enlarge its car-wheel 
plant in Chicago 

taugher, Kurtz & Co., Ltd., York, Pa., foun 
ders and machinists, are enlarging their ma 
chine department 

Copper and brass rolling mills of ©. G 
IHlussey & Co., Pittsburgh, have been burned 
and will be rebuilt. 

The Nernst Lamp Company, of Pittsburgh, 
l’a.. is making arrangements for establishing 
a factory in Canada 

For the Syracuse (N. Y.) Arms Company 
is now being fitted up a building which will 
afford it increased capacity. 

James M. Seymour, Jr., manufacturer of 
exhaust fans, Newark, N. J.. is to put up a@ 
tive-story factory, SOxS6 feet. 

A company has been formed to build a 
steam pump plant at Chattanooga, Tenn. 
James Brady is general manager 

Plans have been prepared for an addition 
to the factory of the St. Paul ¢(Minn.) Roof 
ing, Cornice & Ornament Company 

Plans and specifications have gone out for 
a factory, to be erected by the Midland Iron 
Works, of Racine, Wis., at Lakeside 

The Newton Machine Tool Works, Phila 
delphia, are adding a building, three stories, 
200x775 feet, estimated to cost $50,000 

The Bryant Electric Company, Bridgeport, 
Conn., manufacturer of electrical supplies, 
has bought land for a factory addition. 

The Novelty Mold Works, of Martins Ferry, 
©., have let the contracts for a new building 
It will be equipped with new machinery 

Plans have been prepared for a_ factory 
building for the Bellfus Motor Company, De 
troit, Mich., manufacturer of gas engines 

The Larimore Steam Engine Company has 
been organized to build a new rotary engine 
invented by John Larimore, Modesto, III 

It is said that the American Gibson Heater 
Company proposes to build factories We 
think that their address is Muscatine, La 

A plant for the manufacture of metal cut 
ting tools, ete... may be established at Des 
Moines, Ia., by the Damascus Steel Company 

Fayverweather & Ladew, Manhattan 
sorough, New York city, will, it is stated, 
build a new leather belting factory at Glen 
Cove, L. I. 

The Wyland Manufacturing 
maker of box board fasteners, special ma 
chinery, ete., Williamsport, Pa., is building a 


Company, 


new plant 

The’ Litehtield Manufacturing Company, 
special farm machinery, Webster City, fa.. 
proposes to build a new plant, and Waterloo 
hopes to secure it. 

Armstrong Bros. Tool Company, of Chi 
cago, has taken up the manufacture of the 
Williams Universal ratchet drill, illustrated 
by us at page 606, Vol. 24. 

A new factory will be built at Wauseon, ©.. 
by the Burke-Bollmeyer Manufacturing Com 
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pany, manufacturer of windmills, oilers, et« 
It will include a foundry 

The factory at Chicago, Ill, of the Sturges, 
Cornish & Burn Company, manufacturer of 
milk cans and sheet metal specialties, has 
been badly damaged by fire 

Improvements to cost $6,000,000) to $10, 
000,000 are planned for the Lorain plant of 
the National Tube Company Changes will 
be made in other plants, too 

The Jones & Laughlins Steel Company, 
Pittsburgh, Pa., will erect a $2,000,000 steel 
rail plant and will further expend $1,000,000 
in the eonstruction of steel mills 

The American Hoist & Derrick Company, 
St. Paul, Minn., is about to add to its erect 
ing shop on the west side, and will later in 
crease the foundry and boiler shops 

J. L. Beebe has perfected a gas engine 
and organized a company in Beloit, Wis., for 
manufacturing it 
be already on hand for over SOO engines! 

The I 
Mich., lumber and saw mill, will, it is said, 


Orders are reported to 


Stephenson Company, Escanaba, 


build a large plant at Chandler's Falls, com 
prising a pulp mill and electric power station 

The A. Carpenter & Sons Foundry Com 
pany, Providence, R. I., has bought 17,000 
square feet of adjoining land and will, it is 
understood, enlarge the foundry in the near 
future. 

The Railway Supply & Foundry Company, 
of Harvey, Ill, whose plant was destroyed 
by fire February 2, has contracted for the 
construction of factory buildings at Chicago 
lleights. 

The Erie Railroad Company directors pro 
pose a $50,000,000 bond issue —$10,000,000 
at the start—a portion of the proceeds of 
which will be allowed for new tools and shop 
improvements 

The Geiser Manufacturing Company, which, 
it is understood, bought out the Metcalf 
Manufacturing Company, Quincy, Pa., manu 
facturer of gasoline engines, will build a new 
machine shop. 

The T. B Layeock Manufacturing Com 
pany, manufacturer of bed springs, Indian 
apolis, Ind., may build a new plant, but has 
not decided just when A large addition is 
just completed. 


The Turners Falls (Mass.) Machine Com 
pany has been formed It has taken charge 


of the Clark machine shop and is about to 
erect a new building, for which machinery 


has been ordered. 

The Dempster Manufacturing Company, 
pumps, windmills, ete., Des Moines, la., is 
preparing to put up additional buildings. The 
probabilities are that a three-story machine 
shop will be erected 

A new boiler works will be established at 
Pekin, Il) The promoters are Thomas Mur 
phy and John McNamara It is understood 
that the new company contemplates building 
bridges and other heavy structural work 


The Chattanooga (Tenn.) Machinery Com 
pany has lately built a new foundry, and is 
about to build a new machine shop The 
company has added to its products a line of 
Corliss engines and other new machines 

The Burlington Railroad is planning for 
construction shops in sturlington, Ia. The 
Nickel Plate will build a freight car shop at 
Conneaut, O. The Wheeling & Lake Erie 
will, it is said, improve its shops at Can 
ton, O 

The United States Household Supply Manu- 
facturing Company of Flint, Mich., has filed 
articles of association. It is capitalized at 
$25.000, and will manufacture the Sherman 
dishwasher and other household labor-saving 
devices. 


The United Shoe Machinery Company, 
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progressing with 


Beverly, 


of Reston and elsewhere, is 


plans for its big plant to be built in 


Mass. A feature will be the lavatory ar 
rang-ments —seventy-five shower baths for 
the foundry alone 

rhe Avonmore Construction Company, a 
new concern, is building a plant in Avon 
more, Pa. for building boilers and = doing 
plate iron and = structural work for oil re 
fineries, steel plants, foundries blast fur 
naces and rolling mills 

It is understood that John Charles & Co., 
bolt and nut makers, Allegheny la will 
build a plant on Neville island The S. Jat 


vis Adams Company, founders, Pittsburgh, 


will ereet a plant there, the building to be 


SOOxX250 feet, it is said 


American Machine 
capitalized at 


The recently 


formed 


(Company, 


and $10,000,000, has 
Wilkesbarre, Pa., as its location G 
Rome, N. Y., is president. The 


will employ 


hosen 
«. Grantlund, 
ompany, it is 
4.000 


rumored, vive 


Inent to and boys 


The 
supplies, is building a 
600 and 


men 


Murray Company, Dallas, Tex... gin 


fine plant to employ 
There 


power-house, 


between SOU men will be ten 
machine 


The ma 


buildings, including 
foundry, 
will be run by 


shop. planing mill, ete. 
chinery 
The 


extensive 


elect ricity 
Allis-Chalmers has 
improvements of its 


which 


planned 
Clinton 
look as 
account 


Company 
street 
shops in Milwaukee, does not 
if that plant would be abandoned on 
of the new West Allis. New traveling 


cranes are to be put in, it is reported, and an 


one at 


electrical power system installed 
Realty matters at MeKeesport, Va., have 
teen arranged so that, it is said, the recon 


struction and enlargement of the works of 


the National Tube Company will go ahead 
The capacity is to be doubled, the number of 
employees, however, being increased from 
about S.0GO to only about TOLOO0 

The Otis Elevator Company has — been 
awarded the John Scott legacy medal and 


Institute for its 
which 
attendant 


premium by the Franklin 


electric elevator for private residences, 


dispenses with the services of an 


merely pushing buttons at 


and is operated by 


the various landings and in the car 


It is said that the ©. S. Kelly Manufactur 


ing Company will establish a big farm ma 


hinery factory at > Aurora, Ill removing 
plants from Iowa City, la., and Springtield, 
0 We cannot detinitely state, however, how 


much change in the location of the various 
Kelly interests has been decided upon 

The Straight Line Engine Company, Syra 
cuse, N.Y has awarded the contract for a 
160x02-foot foundry addition, and will put 
some new machinery elsewhere in the plant 
rhe Direct Separator Company, which has 
eceupied space in the Straignt Line Engine 


Works, is to erect a building near by 
The Automatic Scale 


by York, Vla., 


upon 


Company, organized 
manufacture 
holds 
Reid 


and 


will 
the 
These are the officers 
er, president: David FE. Small, 
treasurer, and G. W. Yost, 
be procured and thereon a building con 


capitalists, 


grain scales which companys 





patents 
secretary 
manager A site 
will 
structed 








Miscellaneous Wants. 


Advertisements will be inserted under 
head at 25 cents a line, cach insertion 
should be sent to reach us not later than 
urday morning for the ensuing week's 


this 
Copy 

Nat 
issue 





Answers addressed to our care will be for 
warded 
Grant. Gears. See upper corner, page 62 


G. Smith, Columbia, Pa 
Waltham, Mass 
Wks., Cincin., O 

Mayer, M. E., 


Caliper cat. free. FE 
Punches & dies. Wal.M.Wks 
Patterns.—-Cincinnati Pat 
Experimental work. Geo. M 
Monadnock, Chicago 


AMERICAN MACHINIST 


Dies and Diemaking, 100 pages $1.00, post 
paid. J. L. Lucas, Bridgeport, Conn 
Machinists to sell calipers and levels 





good pay Kk. G. Smith, Columbia, Pa 
Will buy or pay royalty for good patented 

machine or tool Box 282, AMER. Macu 
Light and tine mach'’y to order: models and 

elec. work speciality. Kb. O. Chase, Newark, N. J 


designed and con 
Sole Cutting Ma 


machinery 
structed by the Wellman 
chine Co Medford Mass 


Wanted -Competent 


Automatic 


managers superinten 











dents and foremen James Brady Room J 
2Oth Kloot > Broadway, New York 
Student desires instruction in designing 


and electrica 
MACHINIS1 


as engines machine tools 
Address Box 71, AMER 

Machinists, send 5 cents in stamps for blue 
print table U.S. S. steam, gas and water pipe 
giving tapping Mever, Allegheny 


work 


SIZeOS I I 





draftsman, capital 
In tnanuflacture gen 
Hlonest 


Machinist on 
more, to enwage 
eral machinery and gas 
care AMERICAN MACHINIS' 

Wanted 
power plant 
steam engineers 
Teebnical Publishing Co., 
troit, Mich 

The Keystone Law & 


Wanted 
S1.0000 or 
engines 
Shert contributions by practical 
engineers for a publication for 
illustrated when 
Burns Bidg., 1% 


possible 


Patent Co., 524 Betz 





Bldg.. Philadelphia, which is the only bonded 
patent agency in the world, offer to make a 
guaranteed search of the Patent Office Ree 
ords (not merely their opinion) free of charge 
to readers of the AMERICAN MACHINIST who 
will send a sketch, model or description of 
their invention They will also give a certifi 
eate of patentability which will be of great 
assistance to an inventor in raising capital 
For Sale. 

A new drill drift; always ready; self-con 
tained: quick acting: no hammer needed 
low price Maria Stein Mch. Wks., Maria 
Stein, ©. 

For Sale Branch of machine tool line, well 
established % vears, with domestic and foreign 
agencies, separate catalogs, ete., In machine 
tool center of the West object, specializing 
Address “Chance,” care AMER. MAcHINIS1 


Wants. 


tdrertisements only in 


Nituation and Help 


serted under this head Rate 25 conts a line 
for each insertion thout sir words make a 
line No advertisements under tivo lines ac 
cepted, and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not later thar Saturday morning for 
the ensuing weck’s issue lnsivcers addressed 


will be forwarded ipplicants 
which their replies are 
replies will not be 


fo our care 
man specity 


not to be forwarded; but 


names to 


returned Tf not forwarded then will be de 
stroued without notice Original letters of 
recommendation or othe papers of ralue 
should not be ecnelosed to unknown corres 


pondents State mentioned indicates present 


address of advertise 


Situations Wanted. 


CONNECTICUT 
Position as fereman thorough, practical 
and up to date on large or small machinery 
7 vears’ experience: 6 yvears 
; 76. Am. M 
and = draftsman, 
education, 


jigs. dies, et« 7 





foreman best references 
machinist 
age, technical 
change: would like assistant superintendent 
foreman, assistant to engineer or draftsman 
experienced on air compressors and steam en 
with engines and 


Practical 
vears of 





desires 


eles 


gines familiar gas 
tricity tox 480, South Norwalk, Conn 
PLORIDA 
Wanted Position by mechanical drafts 
man and designer automobiles or machine 
tools preferred best of references and 11 
years’ experience Address Box 78, Am. M 


ILLINOIS, 
Position as foreman; experienced on Cor 
engines, pumps and heavy machinery 
references ‘Economic, care Am. M 
graduate in mechani 
position in drafting 
Mason, Mt 


liss 
best of 

Young mechanic, also 
eal drawing. desires 
room as beginner Address F 
‘armel, Ill 

MASSACHUSETTS 

Wanted— Position, superintendent or fore 
man of iron foundry: experienced, steam en 
gine, general machinery castings, estimating, 
soliciting. Address Box 604, AmMrerR. Macu 

A steady, sober, first-class mechanical 
draftsman of 30. 7 years of practical experi 
ence in mechanical branches, desires a situ 


ation as Assistant designer with a rellable 


firm, assuring steady employment Reginald 
R. Miller, 17 Dwight St Boston, Mass 
MICHIGAN 

Wanted VPosition as manage or superil 
tengent by thoroughly competent energetl 
man; good at devising labor and time saving 
methods practica mechante who has beet 
there: at liberty about May 1 specially cap 
able on valves ubricators, oll cups and brass 
fittings correspondence solicited Address 
Box OS, AMERICAN Macu 

NEW SI 

\ voung man ) witl ehn ih eduea ! 

practical mechanics nd drattsmiar desire 
position as chief ¢ nial iperinter 
dent good references Box 75. AM. Mac 

American, 36 vears of ure ve to we 
practical expertenes ‘ presen occupying 
Position as manager fol arge manufacturing 
econeern Who are about te retire Wishes t 
associate with reliable people fully quatiftied 
to assume responsiblity as Disiness manage! 
purchasing agent, auditor, accountant or con 
fidential man thorough knowledge of most 
modern factory cost accounting, shop prac 


tools 


methods 





and business 
ematizel 
building 


tice expert ory 
machine 


references 


I stall tools 


and sys 


or engine host eXcellent 


Boston or vicinity preferred correspondence 
or interview solicites Box So, AM. Macus 
NEW YoRK 
Machine designer, et« wants position Ad 

dress Box 63, AMERICAN MACHINIS’ 


draftsman, o vears 
electrical line preferred 
MACHINIS' 


l’irst-class 
wants position 
S11, AMERICAN 


expr rielTics 
Box 


designer on gas and oil engines 


Competent 


moderate salary, is open for engagement. Box 
TO, AMERICAN MACHINIS' 
Machinist, first class, experienced on sma 





fine, accurate work, desires steady position 
Rox SO, AMERICAN MACTIINIS’ 

Student desires instruction in ; 
gas engines, machine tools and trical 
work Address Box 72, Ami MACHINIS' 

Mechanical draftsman, young man, w4 } 
years drafting-room — experience technical 
education, desires position | ‘; care A.M 

Salesman speaking tive languages ae 
quainted entire huroype wants connection 
with house seeking foreign trade Arnold, 7 
Monroe Place, Brooklyn, N.Y 

General foreman of manufacturing, experi 
mental or toolroom executive ability (am 
how engaged wil onsider good opening 


tOX GOL. AMERICAN MACHIINIS) 





First-class watch case tool and die maket 
desires to change position lo vyears’ experi 
ence ino present position \ddress Watch 
(ase care AMERICAN MACTIINIS’ 

Wanted Position as foreman with reliable 
cohbeern varied experience ean handle help 
profitably and is a thorough mechanic Ad 
dress “Oh Wk AMERICA MACIIINIS’ 

Mechanical engineet expert automatic 
mnachinery tow yas engines and autom 
biles, developing inventors’ ideas, and. first 

ass working drawings Ls ire Am. M 

Frenehman «2n speaks German and king 
lish excellent technica wraduate good 
draftsman, good machinist desires position 
in large tow migeliine manufactory refer 
ences given Box OF, AMER. MACHIINIS' 

Wanted Position as foreman in iron foun 
dry have had 20) vears’ experience on ma 
chinery, pump and valve castings: last em 
ployed in shop running from 12 to IS tons 
per day best of reference furnished Ad 








dress W. OS. J.. care AMERICAN MACHIINIS' 
Foreman, with 7 years’ experience, wants 
charge of shop manufacturing machine tools 
or machinery of any description makes a 
specialty of accurate work: can handle help 
profitably introduce new methods and im 
prove old ones: best references. Box 56, A. M 


experienced manager, a 
high quality ma 
method 


man 
production of 
sVstemath« 


A practical 
ecustomed to 


chine parts by desires 


position as superintendent: can institute pro 
duction system assuring reduced cost of pro 
duct and increased efficiency of plant tox 


by % 48 AMERICAN 


Wanted 
to manager 


MACHINIS' 
clerk 
systematize 


cost assistant 


Position as 
or superintendent, to 


plant and reduce manufacturing costs by ex 
perienced middle-aged man, presently occupy 
ing similar position 12 vears’ general ex 
perience theoretical and practical best 





references Rox 7h. AMERICAN MACHINIS' 


PENNSYLVANIA 
desires 


draftsman position 


MACHINIST 


Mechanical 
Box 49, AMERICAN 
Position as 
references Box 


superintendent Al 
MAcHiNist 


foreman of 
77. AMERICAN 


First-class, all-around man wants position 
as superintendent or general foreman; refer 
ences Address Box 69, AMER. MACHINIST 
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A man of good executive ability, not given 
to moving around, steady and reliable, wants 
position as superintendent; best references. 
Address Box 42, AMERrCAN MACHINIST. 


TENNESSEE. 
Wanted—Position as superintendent, man 
ager or traveling representative of boiler tank 
or plate works, by a practical boilermaker, 
experienced in every operation from buying 


the raw material to selling the finished pro 

duet Address “k.,” care AMER. MACHINIS' 
St OF MISSISSIPPI 

fy man, foreman blacksmith or assist 





ant; technical graduate International Corres 
pondence schools, also 16 years’ practical ex 
perience on railroad work, tools, springs and 
forgings (railroad work preferred) ;— solicit 
orrespondence from Western or Southern 
part of country Address Box S82, Am. M 


WISCONSIN, 

Mechanical engineer and draftsman, large 
and successful experience, cranes, heavy ma 
chinery, ete contemplates change May 1: 
position as detail draftsman not solicited; 
prefer work not entirely contined to the 
board; will go anywhere Address Box 68, 
\MERICAN MACHINIST 


Help Wanted, 


CANADA 

Wanted—-lirst-class mechanic as speed 
boss: one who is thoroughly familiar with 
the capacity and the rate of speed at which 
al! kinds of machine tools should run and 
the maximum cut they could take; must be 
thoroughly posted on modern and up-to-date 
methods Apply to Canadian General Elec 
tric Company, Limited, Peterborough, Canada. 

Wanted—-Foundry foreman for shop in Can 
ada, manufacturing air compressors and hoist 
ing engines, large and small work; must be 
familiar with up-to-date foundry practice, 
molding machines, ete capable of devising 
cost-reducing methods of production; shop 
new and equipped in a thoroughly modern 
manner; an excellent opening for a capable 
man; state experience and terms tox S86, 
AMERICAN MACHINIST 


CONNECTICUT. 

Wanted -A competent, steady universal 
milling machine hand; state age, experience 
and wages expected The Boesch Mfg. Co., 
Danbury, Conn. 


ILLINOIS, 

Wanted Machinists and floor men on gen 
eral machine work, also several good gig 
makers ; state whether married, union or non 
union Inquire Box 59, AMER. MACHINIS1 


MARYLAND 

Wanted —-A_ progressive general machinist 

or toolmaker as working foreman of lathe de 

partment, consisting of small and medium 

size lathes and = screw machines. Apply, 

stating experience, age, place of present or 
recent employment, etc., to Box 74, Am. 


MASSACHUSETTS 

Wanted —General machinist: one used to 
milling machine and gear cutting preferred. 
tjoston Gear Works, Boston, Mass 

Wanted—-Six first-class men on small die 
and sub-press work in up-to-date factory in 
central Massachusetts; state age, experience 
and wages expected tox 32, AMER. MACH. 

Wanted —A first-class, experienced me 
chanical draftsman who can design or pre 
pare perfect shop plans from rough sketches 
or crude ideas Address, stating age, experi 
ence and salary required, Box 60, Am. M. 

Wanted—-Several first-class, all-round ma 
chinists and toolmakers, in modern, well 
equipped factory, on small, automatic ma 
chines, tools and fixtures (in Massachusetts) ; 
State age, experience and wages expected. 
Box 66, AMERICAN MACHINIST. 





AMERICAN MACHINIST 


MICHIGAN. 

Wanted First-class floor hands, experi 
enced in the erection of machine tools: those 
familiar with lathes or shapers” preferred: 
steady employment at fair wages; state 
where now employed and give record of em 
ployment for past 5 years; a good place, fair 
treatment and congenial surroundings; town 
of 30,000; living expenses reasonable. Ad 






dress, giving full particulars as to age, ete., 
tox 73, AMERICAN MACHINIST 
MISSOURI. 
Wanted -A machinist who thoroughly un 
derstands turret lathes tox S4, Am. Macn 


Wanted An American born and educated 
mechanical engineer to travel, introducing our 
line of pneumatic machinery and labor-saving 
devices for shops, foundries and other classes 
of manufacturing plants: must have some 
manufacturing experience and ingenuity to 
apply our devices successfully Curtis & Co. 
Mfg. Co St. Louis, Mo 


NEW HAMPSHIRE 
Wanted An experienced mechanical drafts 
man on pulp and paper making machinery ; 
state age, experience, education and wages 
expected. 3OX 83, AMERICAN MACHINIST 
NEW JERSEY 
Experienced vertical boring mill hands 
wanted; first-class men only need = apply 
Sprague Electric Co., Bloomfield, N. J. 
Wanted—-At once, a_ thoroughly experi 
enced mechanical draftsman to design tools, 


jigs, ete. tox 65, AMERICAN MACHINIS1 
Wanted—-First-class machinists, in city 
near Philadelphia: steady work and good 


pay. The Reeves Engine Co., Trenton, N. J. 

First-class mechanical draftsman on elee 
trical machinery ; one with experience on de 
signing tools preferred tox 64, AM. MAcH 

Wanted—-Lathe and planer hands for night 
work on heavy machine tool work: good 
wiges to good men. Apply to The Pond Ma 
chine Tool Company, Plainfield, N. . 


NEW YORK 


Wanted First-class, all-round machinists 
on gas engine work. National Meter Co., 1st | 


ave. and 42d st.. Brooklyn, N. Y 


. eas : : | 
Lathe hand wanted, familiar with light, | 


straight and taper turning: state experience, 
age and wages. “J.."° care AMER, MAcH 

Wanted—Planer hand; one experienced on 
shaper and crank planer; state wages. Ad 
dress C. A. B., care AMERICAN MACHINIS' 

Toolmaker wanted, familiar with making 
formed milling cutters; give experience, age 
und wages wanted “T., eare AM. MAcH 

Wanted—-A competent draftsman; one that 
has had machine shop experience. Address, 
giving qualifications. experience and salary 
expected, H. H. Franklin Mfg. Co., Syracuse, 
a. 


Position of chief draftsman for a_ large 
corporation is open for a man capable of lay 
ing out conveying or elevator machinery, also 
handling a large drafting force and conduct- 
ing correspondence. Address, with full de 
tails, concisely written, J. B., care Am. M 

Works manager wanted for Europe, for the 
manufacture of small scientific machines: 
must be a thoroughly competent, practical 
engineer, well versed in working the most 
modern types of automatic machinery for 
making screws, studs, washers and other 


small machine parts: to a thoroughly com 
petent man a good position is offered Ad 


dress W. W. W.,. P.O. Box 165, New York 
City. 

Wanted——-Superintendent on heavy ma 
chinery: shop located in large Eastern sea 
board city, and has up-to-date facilities, em 
ploying 500 hands; work varies widely: ap 
plicant must have broad experience, execu 
tive and mechanical ability and satisfactory 
reference; to the right man permanent em 
ployment and liberal salary. Address, in con 
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fidence, James Brady, Room J, 20th Floor, 
220 ‘Broadway, N. Y 

Machinists wanted for floor or vise work, 
by a manufacturing concern now employing 
275 men; factory located one hour's ride from 
New York city: wages $2.50 per day of nine 
hours: open shop; no labor troubles past or 
present: building lots at from $100 to $200 
can be secured, and company will assist work- 
men to build their own homes ; none but sober 
and industrious men wanted: state age, na 
tionality and experience for past 5 years. Ad 
dress Box 582, AMERICAN MACHINIST 





OHIO 

Structural and rolling mill draftsmen 
Cleve. Engr. Agency, Sta. Lb, Cleveland, O 

Wanted—-A toolmaker who thoroughly un 
derstands the manufacture of small tools 
state experience fully and salary expected 
Address McCrosky & [luber, Cincinnati, O 

Wanted—First-class working foreman for 
vise and bench work, also several good vise 
and floor men for automatic engine and crane 
work. Mansfield Engineering Co., Mansfield 
Ohio. 

Machinists—-Lathe, floor and vise hands 
steady employment and good work in shop ol 
about 300 men, manufacturing machine tools 
Address, stating age and give full particu 
lars regarding experience for last 5 years 
tox No. 6, Station B, Cleveland, O 

Wanted——An experienced designer, by = i 
coneern going into the manufacture of forg 
ing machinery and bolt and nut machines fo 
their own use; state where employed, give 
references, age and pay expected. Address 
reply to “Bolt & Nut,” care AMER. Macu 





PENNSYLVANIA. 

Wanted —A first-class toolmaker: one a: 
customed to automatic press tools and watch 
tool work. Apply Box 67, AMER. MACHINIS1 

Wanted—-Young man on card index and 
records of drawings and patterns; state age 
experience, references, salary, ete tox 45 
AMERICAN MACHINIST 

We are constantly increasing the scope ot 
our work, and invite application for posi 
tions from first-class patternmakers, molders 
and machinists: we always have vacancies 
Address The Westinghouse Machine Company. 
East Pittsburgh, Va. 

Wanted—-To correspond with a party of 
engineering and business experience to act 
as solicitor for a well-established foundry 
and machine company, with exceptional facili 
ties and equipment, who have arranged to 
take up the manufacture of heavy mill and 
furnace engines and machinery: we want a 
man with established reputation, to whom 
we can offer inducements. Box 61, AM. M 


VERMONT. 
Wanted—-An experienced, capable man to 
start automatie screw machines ; give full par 
ticulars as to experience. Box 54, AM. Mach 
WEST OF MISSISSIPPI. 
Wanted——First-class mechanical draftsman 


acquainted with work about steel works. Ad 
dress H. H. A., care AMERICAN MACHINIS1 


WISCONSIN, 

Wanted—-Competent machine and_ bench 
hands. The Kempsmith Mfg. Co., Milwan 
kee, Wis. 

Wanted—Two young men, who have had 
some experience in a machine shop, by a con 
cern doing high-grade work: none but steady 
reliable men need apply; splendid opportun 
ity for advancement for the right men Ad 
dress, stating age, experience, ete., Box 40 
AMERICAN MACHINIST 

Wanted—By concern building high-grade 
machine tools, two vise hands and two ma 
chine hands: city well located; educationa 
advantages unsurpassed : oniy first-class 
married men need apply: steady position with 
good opportunity for advancement for the 
right men. Write fully, stating experience 
ete., Box 41, AMERICAN MACHINIST 
} 
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ford. Ill. bus, O Shultz Belting Co., St. Louis, Mo Bending Machines, Power 
Bartlett. E. E., Boston, Mass. 
Wilmarth & Morman Co., Grand Bars, Boring Belting, Rubber Bethlehem Foundry & Mach. Co., 
Rap.ius, Mich. Cleveland Twist Drill Co., Cleve N. Y. Belting & Packing Co., New So. Bethlehem, Pa 
4 land, O. York. Cincinnati, Punch & Shear Co., 
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See Roller Bearings. delphia, Pa. | York Reade Mehry. Co., Cleveland, O 
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Bendiag Machines, Hy- | Centering Machines Compressors, Air Cutting-off Machines 
draulic Bement, Miles & Co., New York. Blanchard Mach. Co., Boston, | Bement, Miles & Co., New York. 
Bement, Miles & Co., New York. Kempsmith Mfg. Co., Milwaukee, Mass. Bignall-Keeler Mfg. Co., Edwards 
Watson-Stillman Co., New York. Wis. Chicago Pneumatic Tool Co., Chi- ville, 
Niles Tool Works Co., New York. cago, Provi 


Blocks and Tackles 

See Hoists, Hand. 

Biowers 

Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y. 

Champion Blower & Forge Co., 
Lancaster, Pa. 


Blue Print Machines 


Pittsburg Blue Print Co., Pitts 
burg, la. 

Blue Print Wringers 

ittsburg Blue Print Co., Pitts 
burg, la 

Boilers 

Chandler & ‘Taylor Co., Indian 


apolis, Ind 
Ilawley Down Draft Furnace Co., 

Chicago, Ill. 
Struthers-Wells Co., 


Warren, Pa. 
Wickes Bros., ‘ 


New York. 


Bolt and Nut Machinery 


Acme Mchry. Co., Cleveland, O. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Howard Iron Wks., Buffalo, N. Y. 

Maines Mach. Co., Philadel., Pa. 

Pratt & Whitney Co., Hartford, 
Conn 

Reliance Mach. & ‘ool Co., 
land, O. 

Webster & Perks Tool Co., Spring- 
field, O. 

Wells Bros. Co., 


Books, Mechanical 


Baird & Co., Henry Carey, Phila- 
delphia, Pa. 

Derry-Collard Co., New York. 

Ilenley & Co., N. W., New York. 

Wiley & Sons, John, New York. 


Boring and Tarning Mills 
American Tool Wks. Co., Cin., O. 
Kaush Mach. Tool Co., Springfield, 
Mass 
Bement, Miles & Co., 
Betts Mach. Co., 
Brown & Zortman 
Pittsburg, Pa. 
Bullard Mach. Tool Co., 
port, Conn. 
Fairbanks Co., New York. 
Hill, Clarke & Co., Boston, 
McCabe, J. J., New York. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
’rentiss Tool & Supply Co., New 
York 
Warner & Swasey Co., 
Ohio 


Cleve- 


Greenfield, Mass. 


New York. 
Wilmington, Del. 
Mehry. Co., 


Bridge- 


Mass. 


Cleveland, 


Boring and ODrilling Ma- 
chines, Horizontal 


Barnes Co., B. F., Rockford, Il. 
Barnes Co., W. F. & John, Rock- 
ford, III. 
Beaman & Smith Co., Provi., R. 1. 
Bement, Miles & Co., N. Y. City. 
Betts Mach. Co., Wilmington, Del. 
Binsse Mach. Co., Newark, N. J. 
Dallett & Co., Thos. H., Phila., Pa. 
Detrick & Harvey Mach Co., Bal- 
timore. Md. 
Draper Mach. 


Tool Co., Worcester, 


Mass. 

Fosdick Mach. Tool Co., Cincin 
nati, O. 

McCabe, J. J., New York. 

Newton Mach. Tool Wks., Phila- 


delphia, Pa. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Warner & Swasey Co., 
Ohio 

Brazing and 
terial 

Tichon & Co., Jos. 
ford, Mass. 

Bucket, Elevator 

Clark Co., W. J., Salem, O. 

Carborundum 

See Grinding Wheels. 

Castings, Die Molded 

Franklin Mfg. Co., Syracuse, N. Y. 

Castings, Steel 

Christensen Engineering Co., Mil- 


waukee, Wis. 
Uniform Steel Co., Rahway, N. J. 


Cleveland, 
Fluxing Ma- 


E., New Bed- 





Phoenix Mfg. Co., Hartford, Conn. 

Pond Mach. Tool Co., New York. 

Whiton Machine Co., D. E., New 
London, Conn. 

Woodward & Rogers Co., 
ford, Conn. 


Hart- 


Centers, Planer 

Fay & Scott, Dexter, Me. 

New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney Co., 
Conn. 

Reed Co., F. E., Worcester 

Chains, Driving 


toston Gear Works, Boston, Mass. 
Federal Mfg. Co., Cleveland, O. 


Hartford, 


, Mass 


Bridgeport Chain Co., Bridgeport, 
Conn. 
Jeffrey Mfg. Co., The, Columbus, 


Ohio. 
Link Belt Engr. Co., 
Morse Chain Co., 


Phila., Pa. 
Trumansburg, 


ie 
Whitney Mfg. Co., Hartford, Ct. 


Chemicals 


Tichon & Co., Jos. E., New Bed 
ford, Mass. 


Chucking Machines 


brown & Sharpe Mgf. Co., 
dence, R. I. 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

er Mach. Tool Co., Worcester, 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, ¢ 

Potter & Johnston 
Pawtucket, R. I. 

Pratt & Whitney Co 
Conn. 

Quint, A. D., Hartford, Conn. 

Reed Co., F. E., Worcester, Mass. 

Warner & Swasey Co., Cleveland, 


Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 
Almond, T. R., Brooklyn, N. Y. 


Provi- 


Mach. Co., 


Hartford, 


Brown & Co., R. H., New Haven, 
Conn. 
Cleveland Twist Drill Co., Cleve- 


land, O. 


Cushman Chuck Co., Hartford, Ct. 


Goodell-Pratt Co., Greenfield, 
Mass. 
The EF. Horton & Sons Co., Wind 


sor Locks, Conn. 
Modern Tool Co., Erie, Pa. 
Morse Twist Drill & Mch. Co., 
New Bedford, Mass. 
Pratt Chuck Co., Frankfort, N. Y. 
Standard Tool Co., Cleveland, O 
Trump Bros. Mach. Co., Wilming- 
ton, Del. 
Whitney Mfg. Co., Hartford, Ct. 
Whiton Mach. Co., D. E., New 
London, Conn 


Chucks, Lathe 


Cushman Chuck Co., Hartford, Ct. 
Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 


The E. Horton & Son Co., Wind- 
sor Locks, Conn. 
Pratt & Whitney Co., Hartford, 


Conn. 

Skinner Chuck Co., New Britain, 
Conn. 

Westcott Chuck Co., Oneida, N. 1. 

Whiton Mach. Co., D. E., New 
London, Conn. 

Chucks, Scroll 

Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Split 


Faneuil Watch Tool Co., 
Mass. 
llardinge Bros., 


Boston, 


Chicago, III. 

Clocks, Watchman’s 

Nanz & Co., New York. 

Clatches, Friction 

Caldwell, Son & Co., H. W., Chi- 
cago, Ill. 

Eastern Mchry. Co., New Haven, 
Conn. 

Faneuil Watch Tool Co., Boston, 


Mass. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Patterson, Gottfried & Hunter, 


Ltd., New York. 
Pratt & Whitney Co., 
Conn. 


Hartford, 





Christensen, N. A., Milwaukee, 


is. 
Curtis & Co. Mfg. Co., St. Louis, 
Mo. 
Gray-Blaisdell Co., Bradford, Pa. 
Herron & Bury Mfg. Co., Erie, Pa. 
Ingersoll-Sergeant Drill Co., New 
York. 
Jacobson Mach. Mfg. Co., War- 
ren, Pa. 
Rand Drill Co., New York. 


Consulting Engineer 

Thompson, Hugh L., Waterbury, 
Conn. 

Coping Machines 


Long & Allistatter Co., 
Ohio. 


Hamilton, 


Correspondence Schools 
See Schools, Correspondence. 


Counting and Printing 


Wheels 


Franklin Mfg. Co., Syracuse, N. Y. 


Counterbores 


Slocomb Co., J. T., Provi., R. 1. 


Countershafts 


Builders’ Iron Fdry., Provi., R. I 

National Machine Tool Co., Cin 
cinnati, O. 

Pratt & Whitney Co., 
Conn. 

Reeves Pulley Co., Columbus, Ind. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Hartford, 


Counters, Machinery 
Veeder Mfg. Co., Hartford, Conn 


Couplings, Shaft 


Caldwell & Son Co., H. W., Chi- 
cago, Ill. 
Cresson Co., Geo. V., Philadel., Pa 
Davis Mach. Co., Ww. am Roches- 
ter, N. YX. 
Patterson, Gottfried & 
Ltd., New York. 
Stuart, R. J.. New Hamburg, N. Y. 


Hunter, 


Cranes 

Brown Hoisting Mach. Co., N. Y. 
City. 

Chambersburg Engr. Co., 
bersvurg, Va. 

Cleveland Crane & Car 
land, O. 

Curtis & Co. Mfg. Co., St 
Mo. 

Franklin Portable Crane & Hoist 
Co., Franklin, Pa. 

Maris Bros., Philadelphia, Da 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De 
troit, Mich. 

Obermayer Co., S., Cincinnati, O 

Pawling & Harnischfeger, Milwau 
kee, Wis. 

Sellers & Co., Wm., Philadel., Pa 

Whiting Foundry Equipment Co., 
Harvey, III 


Cham- 
Co., Cleve 


Louis, 


Crank Pin Turning Machine 


Underwood & Co., H. B., Phila 
delphia, Pa. 

Crucibles 

Dixon Crucible Co., Jos., Jersey 


City, Kw. J. 
Obermayer Co., 8., Cincinnati, O 
Cupolas, and Ladles, Foun- 

dry 
Northern 

Mich. 
Obermayer Co., S., Cincinnati, O 
Paxson Co., J. W., Philadel., Pa. 
Whiting Foundry Equip. Co., Har 

vey, I 


Engr. Works, Detroit, 


Cutters, Milling 


Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

aa ge | Twist Drill Co., Cleve 


land, 
Gay & Ward, Athol, Mass. 
Ingersoll 3 Milling Mach. Co., Rock- 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 

7 Works, Gloucester City, 


N. J. 
Standard Too! Co., Cleveland, O. 








Brown & Sharpe Mfg. Co., 
dence, R. I. 

Davis Mach. Co., W. P., 
ter, N._ ¥. 

Hurlbut-Rogers Mach. Co., 


Roches 


South 
Sudbury, Mass. 
Newton Mach. Tool Wks., Phila 
delphia, Da. 
Niles Tool Works Co., New York 


Tool Co., New York 


Cutting-off Tools 

Armstrong bros. Too! Co., Chi 
cago, Ill 

Pratt & Whitney Co., Hartford, 
Conn. 


Pond Mach. 


(yclometers 


Veeder Mfg. Co., Hartford, Conn 
Diamond Tools 


Dickinson, Thos. L., New York 


Dies, Sheet Metal 


Bliss Co., E. W., Brooklyn, N. Y 
aeg- Budden Mfg. Co., Brooklyn, 


suaiaes Mach Co., So. 

Toledo Mach. & Tool Co., 
Ohio. 

Wold & Co., 

Dies, Threading, Opening 

Errington, F. A., New York. 

Geometric Drill Co., New Haven, 
Conn. 

Jones & Lamson Mch. Co 
field, Vt. 

Maines Mach. Co., Philadel., Pa. 

Modern Tool Co., Erie, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 


Boston, 
Toledo, 


Torris, Chicago, Ill 


, Spring 


Dowel Pins 
Obermayer Co., S., Cincinnati, O 
Winkley Co., Hartford, Conn. 
Drawing Boards and Tables 
Zacharias, FE. M., Brooklyn, N. ¥ 
Drawing Instruments 
Keuffel & Esser Co., New York 
Drilling Machines, Bench 
Barnes oe W. F. & John, Rock 
ford 
Pratt ‘e Whitney Co., 
Conn. 
Drilling Machines, Boiler 
Baush Mch. Tool Co., Springfield, 
Mass. 
Bickford Drill & Tool Co., Cin 
cinnati, O. ‘ ; 
Bement, Miles & Co., New York. 
Dallett & Co., Thos. H., Phila., Pa. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Drilling Machines, Multiple 
Spindle 
Baker Bros., 
Barnes Co., B. F., 


Hartford, 


Toledo, O. 
Rockford, Ill. 


Barnes Co., W. F. & John, Rock- 
ford, Ill 
Barr, H. G., Worcester, Mass 


Baush Mch. Tool Co., Springfield, 
Mass. ; 

Bement, Miles & Co., New York 

Bickford Dril: & Tool Co., Cincin 
nati, O. 

Dallett & Co., Thos. H., Phila., Pa 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. | 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

McCabe, J. J., New York. 

Marshall & Huschart Mehry. Co., 
Chicago, Ill. 

Newton Machine Tool Works, 
Philadelphia, Pa. 

Niles Tool Works Co., New York 

Prentiss Tool & Supply Co., New 
York. 


Woodward & Rogers Co., Hart 
ford, Conn. 
Drilling Machines, Pneu- 
matic 
Chicago Pneumatic Tool Co., Chi 
cago, Ill. 
Cleveland Pneu. Tool Co., Cleve- 
land, Ohio. 
Phila. Pneumatic Tool Co., Phila 


delphia, Pa. 
Railway Appliances Co., Chicago, 
Ill. 
Rand Drill Co., New York. 
Standard Ry. Equip. Co, St. 
Louis, Mo. 
Drilling Machines, Portable 
Dallett & Co., Thos. H., Phila., Pa 
Hisey-Wolf Mch. Co., Cincin., O. 
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Drilling Machines, Radial 


American Tool Wks. Co., Cin., O. 

Baush Mch. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cin- 
cinnati, Ohio. 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Dreses Mach. Tool Co., Cincin., O. 

Fairbanks Co., New York. 

Fosdick Mach. Tool Co., Cincin., O. 

Gang Co., W. E., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J.. New York. 

Marshall & Hluschart Mchry. Co., 
Chicago, Ill. 

Mueller Mach. Tool Co., Cincin., O. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 


Prentiss Tool & Supply Co., New 
York. 
Reade Mehry Co., Cleveland, O. 


Drilling Machines, Turret 


Niles Tool Works Co., New York. 

Quint, A. D., Hartford, Conn. 

Vanderbeek Tool Works, Hart- 
ford, Conn. 


Drilling Machines, Upright 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Barr, H. G., Worcester, Mass. 

Bement, Miles & Co., New York. 

Brown & Zortman Mchry. Co., 
Pittsburg, Pa. 

Cincinnati Mach. Tool Co., Cin., O. 

Davis Mach. Co., W. P., Roches- 
ter, N. Y. 

Dwight Slate Mch. Co., 
Conn. 

Fairbanks Co., New York. 

Fosdick Mach. Tool Co., 
nati, O. 

Gould & Eberhardt, Newark, N. J. 

Harrington & Son Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarxe & Co., Boston, Mass. 

Hoefer Mfg. Co., Freeport, III. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Murray Mfg. Co., Richmond Val- 
i a Bee ee 

Niles Tool Works Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tooi & Supply Co., New 
York. 

Sibley & Ware, South Bend, Ind. 

Washburn Shops, Worcester, 


Hartford, 


Cincin- 


Mass. 
Woodward & Rogers Co., Hart- 
ford, Conn. 
Drills, Center 
Pratt & Whitney 
Conn. 
Slocomb Co., J. T., 
= &. 


Co., Hartford, 


Providence, 


Drills, Rail 


Bement, Miles & Co., New York. 
Niles Tool Works Co., New York. 


Drills, Ratchet 


Parker Co., Chas., Meriden, Ct. 

Pratt & Whitney Co., Hartford, 
Conn. 

Dust Collectors 

Allington & Curtis Mfg. Co., Sag 


Mich 

Dynamos 

Akron Elec. Mfg. Co., Akron, O. 

Cc & C Electric Co., New York. 

Christensen Engineering Co., Mil 
waukee, Wis. 

Commercial Electric 
apolis, Ind. 


Inaw, 


Co., Indian- 


Crocker-Wheeler Electric Co., Am- | 


pere, N. J. 
Eck Dynamo & Motor Co., 
ville, N. J. 
General Elec. Co., New York. 
Jantz & Leist Elec. Co., Cincin., O. 


Belle- 


Mechanical Appliance Co., Mil- 
waukee, Wis 

Milwaukee Elec. Co., Milwaukee, 
Wis. 


Northern Elec. Mfg. Co., Madison, 


is. 

Robbins & Myers Co., Springfield, 
Ohio. 

Sprague Elec. ¢ 


‘ 


0., New York. 





Dynamos —Continued 

Storey Motor & Electric Co., Har- 
rison, N. J. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, Il. 


Westinghouse Electric & Mfg. Co., | 


Pittsburgh, Pa. 


Electrical Supplies 
Akron Elec. Mfg. Co., Akron, O. 


Commercial Electric Co., Indian 
apolis, Ind. ' 
General Elec. Co., New York. 


Milwaukee Elec. Co., Milwaukee, 
fis. 
Storey Motor & Electric Co., 
rison, N. J. ae 
Triumph Electric Co., Cincin., O. 
Western Electric Co., Chicago, Ill. 


Har- 


Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Elevators 

Albro-Clem Elevator Co., Phila- 
delphia, VP 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Howard Iron Wks., Buffalo, N. Y. 


Morse, Williams & Co., Phila., Pa. 


Emery Wheels 

See Grinding Wheels. 
Machinery 

& Co., Phila., Pa 


Enamel, 
Felton, Sibley 


Enclosures, Tool-room 
Merritt & Co., Philadelphia, Pa. 


tngines, Automobile 
Olds Motor Works, Lansing, Mich. 


Engines, Gas and Gasoline 


Cooper Mach. Co., Saltsburg, Pa. 

Elyria Engine Co., Elyria, O. 

Foos Gas Eng. Co., Springfield, O. 

Mietz, August, New York. 

National Engine Co., Rockford, 
Ill. 

New England Gas Engine Co., 
Boston, Mass. 

New Era Iron Wks., Dayton, O. 

Olds Motor Wks., Lansing, Mich. 


Regal Gasoline Eng. Co., Cold 
water, Mich. 

Stover Engine Works, Freeport, 
I 


Struthers-Wells Co., Warren, Pa. 


Engines, Steam 

Buffalo Forge Co., Buffalo, N. Y. 

Chandler & Taylor Co., Indian 
apolis, Ind 

Frick Co., Waynesboro, Pa. 

Rand Drill Co., New York. 

Struthers-Wells Co., Warren, Pa. 

Exhaust Fans 

Buffalo Forge Co., Buffalo, N. Y. 


Fans, Electric 

General Electric Co., New York. 

Northern Elec. Mfg. Co., Madison, 
Wis. 

Sprague Elec. Co., New York. 

Western Electric Co., Chicago, III. 


Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Feed Water Heater and 
Purifier 


Hawley Down Draft Furnace Co., 
Chicago, Ill 


Files and Rasps 


Barnett Co., G. & H., Phila., Pa. 

Hammacher, Schlemmer & Co., 
New York. 

Nicholson File Co., Provi., R. I 


Patterson, Gottfried & Hunter, 


Ltd., New York 
Filing Machines 
Cochrane-Bly Mach. Co., 

ter, N. Y 
Fillers, Oil Can 
The Winkley Co., Hartford, Conn 


Roches 


Fittings, Steam 

Crane Co. Chicago, III. 

Crosby Steam Gage & Valve Co., 
Poston, Mass. 

Jenkins tros., New York. 

Lunkenheimer Co., Cincinnati, O. 

Walworth Mfg. Co., Boston, Mass 


Flexible Shafts 


Chicago Flexible Shaft Co., Chi 
cago, Ill. 

Forges 

Buffalo Forge Co., Buffalo, N. Y. 


Gottfried & Hunter, 


New York. 


Patterson, 
Ltd., 


Forgings, Drop 


| 


Gears, Worm 


Billings & Spencer Co., Hartford, | Albro-Clem Elevator Co., Philadel 


Conn 
Wyman 
Mass. 


& Gordon, Worcester, 

Forgings, Hydraulic 

Wyman & Gordon, Worcester, 
Mass. 

Forgings, Steel 


Ilay-Budden Mfg. Co., Brooklyn, 
i. Ms 


Westmoreland Steel Co l’itts 
burgh, Va 
Wyman & Gordon, Worcester, 
Mass 
Foundry Furnishings 
Obermayer Co., S., Cincinnati, O 
| Paxson Co., J. W., Philadel., Pa 
Smith Fdry Supply Co.. J I) 
Cleveland, © 
Whiting Foundry Equip Co., Har 
vey, , 
Furnaces, Coal and Oil 
Buffalo Forge Co., Buffalo, N. Y 





| Patterson, 


| Philadelphia 


Hawley Down Draft Furnace Co., 
Chicago, Ill. 

Jacobson Mach. 
ren, Pa. 

Obermayer Co., 8., 


Mfg. Co., War 
Cincinnati, O 


Furnaces, Gas 


Am. Gas Furnace Co., N. Y. City. 
Chicago Flexible Shaft Co., Chi 
eago, Ill. 


Furniture, Machine Shop 

New Britain Mach Co., New Brit 
ain, Conn. 

Gages, Recording 

Bristol Co., Waterbury, Conn. 


Gages, Standard 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


Provi 


N. J. 
Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 
Slocomb Co., J. 
Starrett Co., L. S., 


Gages, Steam 
Crosby Steam Gage & Valve Co., 
Boston, Mass. 


+. Sees. &. 4. 
Athol, Mass. 


Gear Cutting Machinery 


Becker-Brainard Milling Mach 
Co., Hyde Park, Mass 
Bickford Drill & Tool Co., Cin., O 


Brown & Sharpe Mfg. Co., Provi 
dence, R. 
Dwight Slate 

(Conn 
Fellows Gear Shaper Co., 
field, Vt. 
Gleason Tool Co., Rochester, N. Y 
Gould & Eberhardt, Newark, N. J 


Meh. Co., Hartford, 


Spring 


Harrington & Son Co., Edwin, 
Philadelphia, Va 

Newton Mch. Tool Wks., Phil., Pa 

Niles Tool Works Co., New York. 

Whiton Machine Co., D. E., New 
London, Conn. 


Gears, Cut 
Bilgram, tlugo, Vhiladelphia, Va 
Boston Gear Works, Boston, Mass. 
Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 
Fawcus Macu. Co., 
Fellows Gear Shaper Co., 
field, Vt. 
Gleason Tool Co., 
Gould & Eberhardt, 
Grant Gear Works, 
Harrington, Son &«& 
Philadelphia, Ia 
Horsburgh & Scott, Cleveland, O 
New Process Raw Ilide Co., Syra 
cuse, N. Y 
Nuttall Co., R. D., Pittsburgh, Pa 
Gottfried & lHunter, 
York. 
Gear 


Pittsburgh, Pa. 
Spring 


Rochester, N. Y. 
Newark, N. J. 
Boston, Mass 

Co., Edwin, 


Ltd., New 


Works, Vhila 
delphia. Va 

Simonds Mfg. Co., 

Molded 


& Son Co., 


Pittsburgh, Pa 
Gears, 


Caldwell H. W.. Chi 
cago. 
Franklin Mfg. Co., 


Greenwald Co., I 


Syracuse, N. Y 
& E., Cincin., O 
Rawhide 
Hide Co., 


Gears, 


Chicago Raw Chicago, 
Il! 

Fawcus Mech. Co., Pittsburgh, Da 

Horsburgh « Scott, Cleveland, O 

New Process Raw Hide Co., Syra 
cuse, N. 

Nuttall Co., R. 


D., Pittsburgh, Pa 


phia, Va 


Fawcus Mach. Co., Pittsburgh, Pa. 

Morse, Williams & Co., Phila., Pa 

Nuttall Co., R. D., Pittsburgh, Pa. 

Simonds Mfg. Co., Pittsburgh, Pa 

Graphite 

Dixon Crucible Co., Jos., Jersey 
City, 


Lubriphite Co., Jersey City, N. J 
Obermayer Co., 8S., Cincinnati, O 


Grinders, Center 


Hieald & Son, L. S., Barre, Mass 
llisey-Wolf Mach. Co., Cincin., O 
Grinders, Cock 


Windsor Mach. Co., Windsor, Vt 


Grinders, Cutter 
Adams Co., 
Automatic 


Ass 


Dubuque, lowa 
Mach. Co., Greenfield 


Becker-Brainard Milling Mach 
Co., Hyde Park, Mass 
Co., Provi 


Brown & Sharpe Mfg 
dence, R. I 


Cincinnati Milling Mach. Co., Cin 





cinnati, O. 
Garvin Machine Co., New York 
Norton Emery Wheel Co., Worces 
ter, Mass 
Pratt & Whitney Co., 
Conn 
Rivett-Dock Co., 
Woodward & 
ford, Conn. 


Hartford, 
Boston, Mass 
Rogers Co., Hart 


Grinders, Dise 
ae & Co., Chas. H., Chicago, 
l 


Gorton Mach. Co., Geo., Racine, 
Vis. 
Iroquois Macau. Co., New York. 


Ransom Mfg. Co., Oshkosh, Wis 
Grinders, Drill 
Gorton Mach. Co., Geo., Racine, 


Wis. 
Heald & Son, L. 
Standard ‘lool 


S., Barre, Maga. 
Co., Cleveland, O 


Washburn Shops, Worcester, 
Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

| Grinders, Tool 

Barnes Co., B. F., Rockford, Ll! 

Barnes Co., W. F. & John, Rock 
ford, Ill 

Barr, H. G., Worcester, Mass. 


| Brown & Sharpe Mfg. Co., 


| Safety 


rovi 
dence, R. 

Diamond Mach. Co., Provi., R. I. 

Gisholt Mach. Co., Madison, Wis. 

Landis Tool Co., Waynesboro, Pa. 

Modern Tool Co., Erie, Pa. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Ransom Mfg. Co., Oshkosh, Wis 

Emery Wheel Co., Spring 
field, O. 

Whitney Mfg. Co., Hartford, 


Grinding Machines 


Brown & Sharpe Mfg. Co., Provi 
dence, R. 


Ct. 


Builders’ Iron Foundry, Provi 
dence, R I 
| Diamond Mach. C€o., Prov., R. I. 
Fairbanks Co., New York 


| Falkenau-Sinclair Co., Phila., Pa. 


Goodell-Pratt Co., Greenfield, 
Mass. 

Gorton Mach. Co., Geo., Racine, 
fis 

Greenfield Mach. Co., Greenfield, 
Mass 


Hill, Clarke & Co., Boston, Mass. 


Hisey-Wolf Mch. Co., Cincin., O 
Iroquois Mach. Co., New York 
Landis Tool Co., Waynesboro, Pa 


Marshal! & Iluschart 
Chicago, Ill 


Mehry. Co., 


Mechanical Appliance Co., Mil 
waukee, Wis 

Northampton Emery Wheel Co., 
Leeds, Mass 

Norton Emery Wheel Co., Worces 
ter, Mass 

Norton Grinding Co., Worcester, 
Mass 

Prentiss Tool & Supply Co., New 
York 

Ransom Mfg. Co., Oshkosh, Wis 

| Safety Emery Wheel Co, Spring 
field, Ohio 

Vitritied Wheel to Westfield, 
Mass 

Washburn Shops, Worcester, 
Mass. 

Webster & Perks Too! Co., Spring 
field, O 
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Grinding Machines—(Cont'd 
Wilmartn & Morman Co., Grand 


Rapids, Mich. 
Woodward & Rogers Co., 
ford, Conn. 


Hart- 


Grinding Wheels 

Builders’ Iron Foundry, Provi- 
dence, R. I. ~ 

Carborundum Co., Niagara Falls, 
N. Y 


Diamond Mach. Co., Provi., R. I. 

Hampden Cor. Wheel Co., Bright- 
wood, Mass. 

Northampton 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Safety Emery Wheel Co., Spring- 
field, O 

Vitrified 
Mass 


Ixmery Wheel Co., 


: W heel Co., Westfield, 


Frames 
Athol, 


Grindstone 


Standard Tool Co., Mass 


Gun Barrel Machinery 

Bement, Miles & Co., New York. 
Diamond Mach. Co., Provi., R. I. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Reed Co., F. E., Worcester, Mass. 


Hack Saw Blades and 
Frames 
Diamond Saw & Stamping Wks., 


Buffalo, N 


Goodell-Pratt Co., Greenfield, 
Mass. 

Hammacher, Schlemmer & Co., 
New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 


Starrett Co., L. S., Athol, Mass. 
West Haven Mfg. Co., New Haven, 
Conn. 


Hack Saws, Power 

Diamond Saw & Stamping Wks., 
buffalo, N 

Hoefer Mfg. Co., Freeport, Ill. 


Resek Mach. Tool Co., Cleveland, 
Ohio 
West Haven Mfg. Co., New Haven, 


Conn 


Hammers, Drop 

Bement, Miles & Co., New York. 

Billings & Spencer Co., Hartford, 
Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Merrill Bros., Brooklyn, N. Y. 

Mossberg & Granville Mfg. Co., 
Providence, — * 

Perkins Mach. Co., Boston, Mass. 

Toledo Mach. & Tool Co., Toledo, 
Ohio. 


Hammers, Pneumatic 
Chicago Pneumatic Tool Co., Chi- 
eago, Ill. 
Cleveland Pneumatic 
Cleveland, O. 
Dallett & Co., Thos. H., Phila., Pa. 


Tool Co., 


Phila. i’neu. Tool Co., Philadel- 
phia, Pa. 

Railway Appliances Co., Chicago, 
Il 

Rand Drill Co., New York. 

Standard Ry. Equip. Co., St. 


Louis, Mo. 


Hammers, Power 

Scranton & Co., The, New Haven, 
Conn. 

Hammers, Steam 

Bement, Miles & Co., New York. 

Bethlehem Idry. & Mach. Co., So. 
Bethlehem, Pa. 

Chambersburg Engr. 
bersburg, Pa. 


Co., Cham- 


Cleveland Punch & Shear Wks. 
Co., Cleveland, O. 
Heating and Ventilating 


Apparatus 
Buffalo Forge Co., Buffalo, N. Y. 


Heating Machines, Auto- 
matic 

Am. Gas Furnace Co., New York. 

Hoisting and Conveying 
Machinery 

Brown Hoisting Mchry Co., New 
York. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill 

Eastern Mehry. Co., New Haven, 
Conn 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Link Belt Engineering Co., Phila- 
deiphia, Va. 


Niles-Bement-Pond Co., New York. 





Hoists, Electric 

C & C Electric Co., New York. 

Hunt Co., 
ton, N. X. 

Northern Engineering Works, LDe- 
troit, Mich. 

Pawling & Harnischfeger, Mil- 
waukee, Wis. 

Sprague Electric Co., New York. 


Hoists, Hand 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Yale & Towne Mfg. Co. New 
York. 


Hoists, Pneumatic 

Chicago Pneumauc Tool Co., Chi- 
eago, Ill. 

Cleveland Pneumatic 
Cleveland, O. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Northern Engineering Wks., 
troit, Mich. 

Rand Drill Co., New York. 


Tool Co., 


De- 


Hose Coupler 

Clark Co., W. J., Salem, O. 
Indicators, Speed 

Starrett Co., L. S., Athol, Mass. 


Indicators, Steam 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Injectors 

Lunkenheimer Co., Cincinnati, O. 

Sellers & Co., Wm., Phila., Pa. 

Inspection and Tests 

Hunt Co., Rout. W., Chicago, III. 


Instruction Schools 

See Schools, Correspondence. 

Insurance, Boiler 

Hlartford Steam Boiler Insp. & 
Ins. Co., Hartford, Conn. 

Jacks, Hydraulic 


Bethlehem Fdry. & Mch. 
Bethlehem, Va. 
Watson-Stillman Co., 


Co., So. 


New York. 
Key Seaters 

Baker 
Bement, 


sros., Toledo, O. 
Miles & Co., New York. 


Chattanoorya Mchry. Co., Chatta- 
nooga, Tenn. 
Davis Mach. Co., W. P., Roches- 


ser; HR. %. 
Mitts & Merrill, Saginaw, Mich. 
Keys, Machine 
Standard Gauge Steel Co., Beaver 


Falls. Pa. 
Whitney Mfg. Co., Hartford, Ct. 


Lamps, Are 
General nectric Co., N. Y. City. 
Western Electric Co., Chicago, Ill. 


Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Lathe Attachments 

National Machine Tool Co., Cin- 
cinnati, O. 

Lathe Dogs 

Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

— & Co., Chas. H., Chicago, 

l 


Hill Tool Co., Anderson, Ind. 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Tindel-Morris Co., Eddystone, Pa. 


Lathes 
American Tool Wks. Co., Cin., O. 


Automatic Mach. Co., Greenfield, 
Mass. 

Barnes Co., B. F., Rockford, Il. 

Barnes Co., W. F. & John, Rock- 
ford, III. 

Bement, Miles & Co., New York. 


Bradford Mach. Tool Co., Cin., O. 


Bullard Mach Tool Co., Bridge 
port, Conn 
Davis Mach. Co., W. P., Roches- 


ter, N. ¥. 
Diamond Machine Co., Prov., R. 1. 
Draper Mach. Too! Co., Worcester, 
Mass. 
Fairbanks Co., New York. 
Fay & Scott, Dexter, Me. 
Flather & Co., Nashua, N. H. 
Garvin Mach. Co., New York. 
Greaves, Klusman Co., Cincin., O. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hendey Mach. Co., Torrington, Ct. 


C. W., West New Brigh- 





Lathes—Continued 
Hill, Clarke & Co., Boston, Mass. 


Le Blond Mach. Tool Co., R. K., | 
Cincinnati, O. 
Lodge & Shipley Mch. Tool Co., 


Cincinnati, O. 

McCabe, J. J., New York. 

Marshall & Huschart Mehry. Co., 
Chicago, Il. 

Milwaukee Machine Tool Co., Mil- 
waukee, Wis. 

New Haven Mfg. Co., 
Conn. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., 
York. 

Reed Co., F. E., Worcester, Mass. 

Schumacher & Boye, Cincinnati, 
Ohio. 

Sebastian Lathe Co., Cincin., O. 


New Haven, 


New 


Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Shepard Lathe Co., Cincinnati, O 

Washburn Shops, Worcester, 
Mass. 

Lathes, Automatic Screw- 
Threading 

Automatic Machine Co., Bridge 
port, Conn. 

Lathes, Bench 

Faneuil Watch Too! Co., Boston, 
Mass. 

Hardinge Bros., Chicago, Ill. 

Loop-Lock Mach. Co., Waltham, 


Waltham Watch Tool Co., Spring 
field, Mass. 
Lathes, Boring 
Streit Mach. Co., A., 
Lathes, Wood 
Mehry 


Cincin., O 


Amer Co., Grand 


Mich 


Letters, Pattern 


Brim, A. W., Seneca Falls, N. Y. 
Butler, A. G., N. Y. City 

Levels 

Mass. Too! Co., Greenfield, Mass. 


Starrett Co., L. S., Athol, Mass. 


Lockers, Clothes 

Merritt & Co., Philadelphia, Pa. 

Narragansett Mach. Co., Provi 
dence, R. 1. 

Locomotives, Shop 

Hunt Co., C. W., West New Brigh 
ton, N. ¥. 


Lubricants 

Besly & Co., Chas. H., Chicago, III. 

Dixon Crucible Co., Jos., Jersey 
City, N. J. 

Lubriphite Co., Jersey City, N. J. 

Lubricators 

Besly & Co., Chas. H., Chicago, I11. 

Bowen Mfg. Co., Auburn, N. Y. 

Crane Co., Chicago, Ill. 

Lubriphite Co., Jersey City, N. J. 

Lunkenheimer Co., Cincinnati, O 


Machine Screws 


Atlantic Mach. Screw Co., Boston, 
Mass. 

Worcester Mach. Screw Co., Wor 
cester, Mass. 


Machinery Builders, Special 


American Fdry. & Mach. Co., 
Hanover, Pa. 
Blanchard Mach. Co., The, Bos- 


ton, Mass. 
Eclipse Mach. Co., Cieveland, O. 
Fawcus Mch. Co., Pittsburgh, Pa. 
Hart, Frederick, Poughkeepsie, 
m.. 3, 
Hoefer Mfg. Co., Freeport, III. 


National Tool & Stamping Co., 
Philadelphia, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rhodes, L. E., Hartford, Conn 

Simonds Mfg. Co., Pitsburgh, Pa. 


Turner Mach. Co., Danbury, Ct. 

Woodward & Rogers Co., Hart 
ford, Conn. 

Machinists’ Small Tools 

Besly & Co., Chas. H., Chicago, I]! 

Billings & Spencer Co., Hartford, 
Conn. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 


Cleveland Twist Drill Co., Cleve 
land, O. 
Hammacher, Schlemmer & Co., 


New York. 
MecCrosky & Huber, Cincinnati, O. 
Mass. Tool Co., Greenfield, Mass 


Machinists’ Small Tools -Con 


tinued 
Patterson, Gottfried & Hunter, 
Ltd., New York. 


Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb Co., J. T., Provi., R. I. 

Standard Tool Co., Athol, Mass 

Standard Tool Co., Cleveland, O 


Starrett co., L. S., Athol, Mass. 

Wyke & Co., J., East soston, 
Mass. 

Machinists’ Supplies 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Mandrels, Expanding 

Nicholson & Son, W. H., Wilkes 
barre, Pa. 

| Mandrels, Solid 

Cleveland Twist Drill Co., Cleve 
land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


| Sawyer Tool 
Rapids, | 


N. J. 
Standard Tool Co., Cleveland, O 
Measuring Machines 


Rogers, John M., Boat, Gage & 
Drill Works, Gioucester City, 
N. J 


Metal, Bearing 


Besly & Co., Chas. H., Chicago, 
Il] 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Spence Mfg. Co., Milwaukee, Wis 

Micrometer Calipers 

Brown & Sharpe Mfg. Co., Provi 
dence, R. 


Mfg. Co., Fitchburg, 


Mass. 

Slocomb Co., J. ‘T., Providence, 
& & 

Starrett Co., L. S., Athol, Mass 

Milling Attachments 

The Adams Co., Dubuque, Iowa 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 

| Brown & Sharpe Mfg. Co., Provi 


| Milling Machines, 





| McCabe. J. J.. 


| Prentiss Tool & Supply Co., 


dence, KR. 

Cincinnati Milling Mach. Co., 
cinnati, O. 

Kempsmith Mfg. Co., Milwaukee. 
Wis. 


Cin 


Milling Machines, 

Faneuil Watch Tool 
Mass. 

Hill, Clarke & Co., Boston, Mass 

Loop-Lock Mach. Co., Waltham, 
Mass. 

Waltham Watch Tool Co., Spring 
field, Mass. 


Bench 
Co., Boston, 


Horizon- 
tal 

Adams Co., Dubuque, Iowa. 

Beaman & Smith Co., Prov., R. I 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Hendey Mach. Co., Torrington, Ct 


Ingersoll Mill. Mach. Co., Rock 
ord, Ill. 
Newton Mach. Tool Wks., Phila 


delphia, Pa. 
Niles Too: Works Co., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 


Milling Machines, Plain 


American Tool Wks. Co., Cin.. O. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin 
cinnati, O. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 
Wis. 

Le Blond Mach. im, & i. 
Cincinnati, O. 

Marshall & Huschart Mchry. Co., 
Chicago, III. 


Tool 


.. New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

New 
York. 

Whitney Mfg. Co., Hartford, Ct. 

Milling Machines, Portable 


Underwood & Co., H. B., Phila 
delphia, Pa. 
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Milling Machines, Universal 


American Too! Wks. Co., Cin.. O. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 


-— “om Mfg. Co., Milwaukee, 

Vis. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Marshall & Huschart Mehry. Co., 
Chicago, Il. 

McCabe, J. J., New York. 


Niles Tool Works Co., New York. 
Owen Mach. Too! Co., Springfield, 
Ohio 


Prentiss Tool & Supply Co., New 
York. 
Waltham Watch Too! Co., Spring- 


field, Mass. 


Milling Machines, Vertical 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 


dence, R. LI. 

Brown & Zortman Mehry. Co., 
Pittsburg Pa. 

Garvin Mach. Co., New York. 

Ingersoll Mill. Mach. Co., Rock- 
ford, II). 

Newton Mch. Tool Works, Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 


Owen Mach. Tool Co., Springfield, 
Ohio 

Pratt & Whitney C 
Conn 

Quint, A. 


o., Hartford, 


D., Hartford, Conn. 


Milling 

Geometric 
Conn. 

Rogers, 
John 


Adjustable 
Co., New Haven, 


Tools, 
Drill 
Boat, Gage & Drill Wks., 
M., Gloucester City, N. J. 

Molding Machines 


Adams Co., The, Dubuque, lowa. 
American Foundry & Mach. Co., 
Hanover, Pa. 


Tabor Mfg. Co., Philadelphia, Pa. 

Webster & Perks Tool Co., Spring- 
field, O. 

Molds, Hammer and Vise 
Jaw 

Field, Chas. H., Providence, R. I 

Motors, Electric 


Akron Elec. Mfg. Co., Akron, O. 

C & C Electric Co, New York. 

Christensen Engr. Co., Milwaukee, 
Wis. 

Commercial Electric 
apolis, Ind. 

Crocker-Wheeler Co., Ampere, N.J. 

Eck Dynamo & Motor Wks., Belle- 
ville, N. J. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 


Co., Indian- 


Mechanical Appliance Co., Mil- 
waukee, Wis. 
Milwaukee Elec. Co., Milwaukee, 


Wis. 
Northern Elec. Mfg. Co., Madison, 
Wis 


Ss. 
Robbins & Myers Co., Springfield, 
Ohio. 
Sprague Electric Co., New York. 
Storey Motor & Electric Co., Har- 
rison, N. J. 
Triumph Elec. Co., Cincinnati, O. 
Western Electric Co., Chicago, Ill. 
Westinghouse Elec. & Mfg. Co., 
Pitsburgh, Pa. 


Name Plates 
Franklin Mfg. Co., Syracuse, N. Y. 


oo. & Engraving Co., Boston, 
Mass 

Murdock Corporation, soston, 
Mass 


Nut Tappers 
See Bolt and Nut Machinery. 


Oil Cups and Covers 
say State Stamping Works, Wor- 
cester, Mass. 


Besly & Co., Chas. H., Chicago, III. 


towen Mfg. Co., Auburn, N. Y. 

Bown Mach. Works. Battle Creek, 
Mich 

Crane Co., Chicago, Ill. 

Lunkenheimer Co., Cincinnati, O. 

Tucker, W. W. & C. F., Hartford, 


Conn. 


The Winkley Co., Hartford, Conn. ! 


Oils 
Besly & Co., Chas. H., Chicago, III. 


| Oil Stones 


Pike Mfg. Co., Pike Station, N. H. 


| Packing, Steam Joint 


Jenkins Bros, New York. 


N Y felting & Packing Co., New 
York. 

Peerless Rubber Mfg. Co., New 
York. 

Paint, Machinery 

Felton, Sibley & Co., Phila... Va 

Pans, Lathe 

New Britain Mch. Co., New Brit 
ain, Conn. 

Pans, Shop 

| Kilbourne & Jacobs Co., Colum 
bus, © 

Patents 

Baldwin, Davidson &«& Wight, 
Washington, D. C. 

Frothingham, N. L., New York 

| Pattern Shop Machinery 

Amer. Machinery Co., Grand 
Rapids, Mich. 


| Brown 


Baker Bros., Toledo, O 

& Zortman Mehry. Co., 
Pittsburg, Pa. 

Fairbanks Co., New York 

Fay & Scott, Dexter, Me. 


Field, Chas. H., Providence, R. 1 

Greaves, Klusman & Co., Cin., O 

Prentiss Tool & Supply Co., New 
York. 

Washburn Shops, Worcester, 
Mass 

Patterns, Wood 

Hartford Pattern & Mod ( 
Hartford, Conn 

Pencils 

Keuttel & Esser Co., New York 


Bronze Smelting Co 


Da 


Phosphor 
Philadelphia, 
Pinion Cutters 


Loop-Lock Mach. Co., 
Mass 


Waltham, 


Pipe and Fittings 

Crane Co., Chicago, I)! 

Pipe Cutting and Threading 
Machines 

signall «& 
wardsville, 


Mfg. Co Ed 


Keeler 


Iil 


Curtis & Curtis Co., Bridgeport 
Conn 

Merrell Mfg. Co., Toledo, O 

Oster Mfg. Co... Cleveland, ©) 

Reed Mfg. Co., Erie, Pa 

Saunders’ Sons, D., Yonkers, N. Y 

Wells Bros. Co., Greenfield, Mass 

Pipe Fitters’ Tools 

Cleveland Twist Drill Co., Cleve 


land, O. 
Saunders’ Sons, D., 
Standard Tool Co., 


Yonkers, N. Y 
Cleveland, O 


Planers 

American Tool Wks. Co., Cin., 

Belmer Mach. Tool Co., Cin., O 

Bement, Miles & Co., New York. 

Betts Mach. Co., Wilmington, Del 

Cincinnati Planer Co., Cincin., O. 

Detrick & Harvey Mech. Co., Balti 
more, Md. 

Fairbanks Co., New York. 

Flather Planer Co., Mark, Nashua, 


0 


N. ; 
Garvin Mach. Co., New York. 
Gray Co., G. A., Cincinnati, O. 
Harrington, Son & Co, Edwin, 
Philadelphia, Pa. 


Hendey Mach. Co., Torrington, Ct. 


Hill, Clarke & Co., Boston, Mass 

McCabe, J. J.,. New York 

Morton Mfg Co., Muskegon 
Heights, Mich 


Niles Tool Works Co., 
New Haven Mfg. Co., 
Conn 


New York 
New Haven, 


Pond Mach. Tool Co., New York. 

Prentiss Tool & Supply Co., New 
York 

Sellers & Co.. Wm., Phila., Pa 

Whitcomb Mfg. Co., Vorcester, 
Mass. 

Woodward & Powel! Pianer Co., 


Worcester, Mass 


Planers, Bench 


Bartlett, E. FE Mass 


soston, 


Planer, Jack 


Armstrong 
cago, Ill. 


gros. Tool Co, Chi 


| Poalleys, 





Planers, Portable 


Underwood & Co., H. B., Phila 
delphia, Pa. 

Planers, Rotary 

Bement, Miles & Co., New York 

Cleveland Punch & Shear Works, 
Cleveland, O. 

Newton Mach. Tool Wks., Phila 
delphia, Pa 

Pond Mach. Tool Co., New York 

Underwood & Co, H. B., Phila 
delphia, Pa 

Presses, Hand 

Perkins Mach. Co., S Boston 
Mass 

Presses, Hydraulic 

Watson-Stillman Co., New York 


Presses, Power 


Automatic Mach. Co., Bridgeport, 


Conn. 

Bethlehem Fdry. & Mch. Co., So 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y 

Chambersburg Engr. Co., Cham 
bersburg, Pa. 

Fairbanks Co., New York 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Perkins Mach. Co., Boston, Mass 

Prentiss Tool & Supply Co., New 
York 

Toledo Mach. & Tool Co., Toledo, 
Ohio 

Wold & Co., Torris, Chicago, Ill 

Profilers 

Garvin Mach. Co., New York 

Pratt & Whitney Co., Hartford, 
Conn. 

Pulley Turning and Boring 


Machines 


Harrington, Son & Co., Edwin, 
Philadelphia, Da 

New Haven Mfg. Co., New Haven 
Conn 

Niles Tool Works Co., New Yor! 

Streit Mach. Co., A., Cincin., O 

Pulleys 

American tulley Co Phila I 

Caldwell & Son Co., IL W, ©) 
cago, Il) 

Cresson Co., Geo. \ Phila l’a 

Federal Mfg. Co., Cleveland, O 

Howard Iron Wks., Buffalo, N. \ 


Oneida Steel Pulley Co, Oneida 
BN. 3 


Patterson, Gottfried & Hunter, 
Ltd., New ork. 

Reeves Pulley Co., Columbus, Ind 

The Xylotite Co., Cincinnati, O 


Friction Cone 


Evans Friction Cone Co., Boston 


Mass 
Pulleys, Speed Changing 
Speed Changing Pulley Co., 
Indianapolis, Ind 
Pumps, Hydraulic 


Watson-Stillman New York 


Co., 


Punches, Hydraulic 
Bement, Miles & Co., New York 


Bethlehem bury. & Mech. Co., So 
Bethlehem, Pa. 
Watson-Stillman Co., New York 


Punches, Power 


Bliss Co., E. W., Brooklyn, N. Y 
Bremer Mach. & Tool Co., Kala 
mazoo, Mich. 


Buffalo Forge Co., Buffalo, N. Y 


Cincinnati Punch & Shear Co., 
Cincinnati, O. 
Cleveland Punch & Shear Wks 


Co., Cleveland, O 

Hilles & Jones Co., Wilmington, 
Del. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Perkins Mach. Co., 8S Soston 
Mass. 


Reade Mehry. Co., Cleveland, © 


Rack Cutting Machines 


Fellows Gear Shaper Co., Spring 
field, Vt 

Le Blond Mach. Tool Co., R. Il 
Cincinnati, O 

Reed Co., F. E Worcester, Mass 


Racks, Cut 

Fellows Gear Shaper Co., 
field, Vt 

Nuttall Co., R. D., Pittsburgh, Pa 

Simonds Mfg. Co., Pittsburgh, Pa 

Standard Gauge Steel Co., Beaver 
Falls, I’a. 


Spring 





| Racks, Tool 


| New Britain Mach. Co., New Brit 
ain, Conn 

Reamers 

Chadwick & Co (; Ls Ports 
mouth, N. 

Cleveland Twist Drill Co., Cleve 
land, O 

Clough, R. M., Tolland, Conn 

McCrosky & Huber, Cincinnati, © 

Morse Twist Drill & Mach. (\ 
New Bedford, Mass 

New Process Twist Drill ¢ 
Taunton, Mass 

Pratt & Whitney Co., Hartford 
Conn 

Rogers, John M., Boat, Gage & 
Trill Works, Gloucester ity 
N. J 

Standard Tool Co., Cleveland, O 

Wells Bros. Co., Greentield, Mass 





Reaming Stands 

Flather Planer Co., Mark, Nashua 
N. H. 

Riveters, Hydraulic 
tement, Miles & Co., New York 

Watson-Stillman Co., New York 

Riveters, Pneumatic 

Bement, Miles & Co., New 

Cleveland Pneumatie Tool 
Cleveland, O 

Philadelpnia Pneumatic 
Philadelphia, Pa 


York 
Co.. 


Tool Co., 


Railway Appliances Co., Chicago 
11) 

Rand Drill Co., New York 

Standard Ry Equip Co., St 
Louis, Mo 

Riveting Machines 

Bement, Miles & Co., New York 


Bethlehem Foundry & Mach. Co 
So. Bethlehem, Pa 

Chambersburg Engr. Co., Cham 
bersburg, Pa 

Long & Allistater Co., Hamilton 
Ohio 

Perkins Mach. Co., So soston 
Mass 

Roller and Ball Bearings 

Arne Roller Bearing Roster 
Mass 

Ball Bearing Co., VPhiladel., Pa 

Bantam Mfg. Co., Bantam, Conn 

Mossberg & Granville Mfg. ©. 
rovidence, R 

Rolling Mill Machinery 

Cleveland Punch & Shear Wks 
Co., Cleveland, O 

Hilles & Jones Co., Wilmington 
Del 


Mossberg & Granville 
Providence, R. I 
Pratt & Whitney Co 

Conn 


Mfg. ¢ 


Hartford 


Rubber Goods, Mechanical 


N. Y. Belting & Packing Co., New 
York 

Peerless Rubber Mfg. Co., New 
York 

Rules, Steel 

Mass. ‘Too! Co., Greenfield, Mass 

Sawyer Tool Co., Fitchburg, Mass 

Slocomb Co., J. T., Provi., R. 1 

Starrett Co., L. S., Athol, Mass 

Safety Valves, Pop 


Crane Co., Chicago, Ill. 
Crosby Steam Gage & Valve Co, 
toston, Mass 


Lunkenheimer Co., Cincinnati, O 
Sand Blast Apparatus 
Paxson Co., J. W., Philadel., Da 


Sand Mixing Machines 

Obermayer Co.. S., Cincinnati, © 

Smith EFdry Supply Co. J 1) 
Cleveland, O 

Sawing Machines, Metal 


Cleveland Punch & Shear Works 
Co., Cleveland, O 


Cochrane-Bly Mach. Works, Ro 
chester, N 

Newton Mach. Tool Works, Phila 
delphia, Pa 

Pratt & Whitney Co Ilartford 
Conn 

Reade Mehry Co Cleveland, © 

Resek Mach. Tool Co... Cleveland 
Ohio 

West Haven Mfg. Co., New Haven, 
Conn 

Sawing Machines, Wood 

Amer. Mehry. Co., Grand Rapid 
Mich 


Brown & Zortman Mcehry. Co., 


Pittsburg, Pa 








432 


Schools, Correspondence 

Amer. School of Correspondence, 
Chicago, Ill 

Consolidated Schools, N. Y City. 

International Correspond. Schools, 
Scranton, Pa. 

Screw Machines, Automatic 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. f. 

Cleveland Automatic 
Cleveland, O. 

Dreses Mach. Tool Co., Cincin., O. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Windsor Mach. Co., Windsor, Vt. 

Screw Machines, Hand 

sjrown & Sharpe Mfg. Co., Provi- 
dence, R. I 

Cleveland Automatic 
Cleveland, O. 

Draper Mach. 
ter, Mass. 

Garvin Mach. Co., New York. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Pearson Mach. Co. Ill. 

Potter & Johnston Co., 
Pawtucket, R. I. 

Pratt & Whitney 
Conn. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 

Screw Machinery, Wood and 
Lag 

Baker Bros., Toledo, Ohio. 

Cook Co., Asa S., Hartford, Conn. 

Screw Plates 

Besly & Co., Chas. H., Chicago, III. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Card Mfg Co., S. W., Mansfield, 
Mass. 

Hart Mfg. Co., Cleveland, ©. 

Morse Twist Drill & Mach. 
New Bedford, Mass. 

Oster Mfg. Co., Cleveland, ©. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Second Hand Machinery 


Baird Machy. Co., Pittsburg, Pa. 

Bowler & Co., Geo. H., Cleveland, 
Ohio, 

Carlin Mehry. & Supply Co., Al- 
legheny, Pa. 

Dawson, John H., Chicago, III. 

Vairbanks Co., New York. 

Fairbanks Co., Philadelphia, Pa. 

Garvin Mch. Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Pa. 

Wickes Bros., New York. 

Wormer Machy. Co., C. C., De- 
troit, Mich. 

Separators, Oil 


Mach. Co., 


Mach. Co., 


Tool Co., Worces- 


Chicago, 
Mach. 


Co., Hartford, 


Co., 


Amer. Tool & Mach. Co., Boston, 
Mass. 

Springfield Separator Co., Man 
chester, N. Il. 

Shapers 

American Tool Wks. Co., Cin., O. 


Bement, Miles & Co., New York. 

Cincinnati Shaper Co., Cincin., O. 

Fairbanks Co., New York. 

Flather Planer Co., Mark, Nashua, 
.. H 


Garvin Mach. Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Hendey Meh. Co., Torrington, Ct. 
Hil), Clarke & Co., Boston, Mass. 
Kelly Co., R. A., Xenia, Ohio. 
Marshall & Huschart Mchry Co., 


Chicago, Tl. 
Morton Mix Co., Muskegon 
Ileights, Mich 


New Haven Mfg. Co., New Haven, 
Conn. 

Niles Tool Works Co., New York. 

Perkins Mach. Co., So. Boston, 
Mass. 

Potter & Johnston 
Pawtucket, R. LI. 

Prentiss Tool & Supply Co., 
York 

Steptoe Shaper > 
nati, O. 

Shears, Rotary 


Bethlehem Foundry & Mach. Co., 


Mach. Co., 
New 


John, Cincin 


So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

erkins Mach. Co., So. Boston, 


Mass. 
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Shears, Power 
Bethlehem Fdry. & Mch. Co., So. 


3ethlehem, Pa. 
Bliss Co., E. W., Brooklyn, N. Y. 
Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 
Buffalo Forge “Co., Buffalo, N. Y. 
Cincinnati Punch & Shear Co. 
Cincinnati, O. 
Cleveland Punch & Shear Works, 
Cleveland, O. 
Hilles & Jones Co., 


Wilmington, 


Del. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Perkins Mach. Co., So. Boston, 
Mass. 

Reade Mehry. o., Cleveland, O 

Toledo Mach. & Tool Co., Toledo, 
Ohio. 


Shelving, Shop 

New Britain Mach. 
ain, Conn. 

Slide Rests 


Bart ett, E. E., Boston, Mass. 
Reed Co., F. E., Worcester, Mass. 
Rhodes, L. E.. Tlartford, Conn. 


Co., New Brit- 


Slotters 

Baker Bros., Toledo, Ohio. 

Barr, H. G., Worcester, Mass. 

Bement, Miles & Co., New York. 

Betts Mach. Co., Wilmington, 
Del. 

Garvin Mach. Co., New York. 

New Haven Mfg. Co., New Haven, 


Conn. 
Newton Mach. Tool Wks., Phila- 
New York. 


delphia, Pa. 
Niles Tool Works Co., 
Sockets and Sleeves 
New Process Twist Drill 
Taunton, Mass. 


Co., 


Sprocket Chains 

See Driving Chains. 
Stampings, Sheet Steel 
Federal Mfg. Co., Cleveland, O. 
Stamps, Steel 


Schwerdtle Stamp 
port, Conn. 


Co., Bridge- 

Steel, Machinery 

Boker & Co., Hermann, New York. 

Patriarche & Bell, New York. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Sheet 

Federal Mfg. Co., Cleveland, O. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Tool 

Boker & Co., Hermann, New York. 

Firth-Sterling Steel Co., Demmler, 


Pa. 
Patriarche & Bell, New York. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Westmoreland Steel Co., Pitts 


burg, Pa. 
Stones, Oil 


Pike Mfg. Co., Pike Station, N. H. 


Straightener, Hydraulic 


Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 


Swaging Machines 

Excelsior Needle Co., Torrington, 
Conn. 

Mossberg & Granville 
Providence, R. I 


Mfg. Co., 


Switchboards 

C & C Electric Co., New York. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, Il. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Tapping Machines and At- 
tachments 

Baker Bros., Toledo, O. 

The Beaman & Smith Co., 
dence, R. I. 

Bickford Drill & Tool Co., Cin., O. 


Provi- 


Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 
Errington, F. A., N. Y. City. 


Fosdick Mach. Tool Co., Cin., QO. 

Garvin Mach Co., New York. 

Geometric Drill Co., New Haven, 
Conn. 

Modern Tool Co., Erie, 

Murray Mfg. Co., 
ae th tae. © 


Pratt & Whitney Co., Hartford, 


Pa. 
Richmond Val- 





Conn. 
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Tapping Machines and At- 


tachments—Continued 


Quint, A. D., Hartford, Conn. 
Webster & Perks Tool Co., Spring- 
field, O. 
Woodward & 
ford, Conn, 


Rogers Co., Hart- 

Taps, Cellapsing 

Geometric Drill Co., 
Conn. 


New Haven, 


Taps and Dies 

Besly & Co., Chas. H., Chicago, III. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap & Die Co.., J. M.. 
Pawtucket, R. I. 

Cleveland Twist Drill Co., Cleve- 
land. O. 

Crane Co., Chicago, III. 

Geometric Drill Co., New Haven, 


Conn. 

Hammacher, Schlemmer & Co., 
New York. 

Hardinge Bros., Chicago, Ill. 

Ilart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Oster Mfg. Co., Cleveland, O. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 


Conn. 
Standard Tool Co., Cleveland, O. 
Webster & Perks Tool Co., Spring- 
field, O. 
Wells Bros. Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 
Winter’ Bros. 
Mass. 


Co., Wrentham, 

Telephone System 

Clark Auto. Telephone Switch 
Board Co., Providence, R. I 

Thread Cutting Tools 

Besly & Co., Chas. H., Chicago, III. 

Hart Mfg. Co., Cleveland, ©. 

Oster Mfg. Co., Cleveland, ©. 

Pratt & Whitney Co., Hartford, 


Conn. 
Rivett-Dock Co., Boston, Mass. 
Tool Holders 


Armstrong Bros. Tool Co., Chi- 
cago, 
Hill Tool Co., Anderson, Ind. 


Hoggson & Pettis Mfg. Co., New 


Haven, Conn. 
McCrosky & Huber, Cincinnati, O. 


Tools, Small 

See Machinists’ Small Tools. 
Tracing Cloth 

Hardtmuth, L. & C., New York. 
Transmission Machinery 


Amer. Pulley Co., Philadel, Pa. 
Caldwell & Son Co., H. W., Chi- 
cago, 


Cresson & Co., Geo. V., Phila., Pa. 
Federal Mfg. Co., Cleveland, O. 
Link-Belt Engineering Co., Phila- 
delphia, Pa 
National Machine 
cinnati, O. 
— Steel Pulley Co., Oneida, 


-atterson, Gottfried & 
Ltd., New York. 
Reeves Pulley Co., Columbus, Ind. 


Tool Co., Cin- 
Hunter, 


Trimmers, Wood 


Amer. Mehry. Co., Grand Rapids, 
Mich. 

Washburn Shops, Worcester, 
Mass. 


Trolleys and Tramways 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hunt Co., C. W., West New Brigh- 


ton, 


Link Belt Engineering Co., Phila- 
delphia, Pa. 

Maris Bros., Philadelphia, Va 

Yale & ‘Towne Mfg. Co., New 
York. 


Tubing, Steel 

Shelby Steel Tube Co., Pittsburgh, 
Pa. 

Turret Machines 

Tool & Meh. Co., 


joston, 


Mass. 
Bradford Mach. 
nati, O. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Bullard Mach. Tool Co., Bridge- 
port, Conn. 
Dreses Mach. Tool Co., Cincin., O. 
Flather & Co., Nashua, N. H. 


Tool Co., Cincin- 





Turret Machines—Continued 


Garvin Mach. Co., New York. 

Gisholt Mch. Co., Madison, Wis. 

Hill, Clarke & Co., Boston, Mass. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Le Blond Mach. &., 
Cincinnati, O. 

Lodge & Shipley Mach. Tool Co., 
Cincinnati, O. 
Milwaukee Mach. Mil- 

waukee, Wis. 
siles Tool Works Co., New York. 
Pearson Mach. Co., Chicago, III. 
Potter & Johnston Mach. Co., 
*awtucket, R. L. 
Warner & Swasey f[o., Cleveland, 
Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Turrets, Carriage 
Fay & Scott, Dexter, Me. 
Twist Drills 


Tool Co., R. 


Tool Co., 


Cleveland Twist Drill Co., Cleve- 
land, O. 

Hammacher, Schlemmer & Co., 
New York. 

Morse Twist Drill & M. Co., New 
Bedford, sass. 

New Process Twist Drill Co., 
Taunton, Mass. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 


Standard Tool Co., Cleveland, O. 
Universal Joints 
Baush Macuine Tool Co., Spring- 
field, Mass. 
Vanderbeek Tool Wks., 
Conn. 
Valves 
See Steam Fittings. 
Vises, Drill 
Graham Mfg. Co., Provi., R. L. 
—— Mach. Mfg. Co, Warren, 
a. 
Vises, Metal Workers’ 


Hammacher, Schlemmer & Co, 
New York. 

Howard Iron Wks., Buffalo, N. Y. 

—— Mach. Mfg. Co., Warren, 
a. 

Parker Co., Chas., Meriden, Conn. 

Reed Mfg. Co., Erie, Pa. 

Standard Tool Co., Athol, Mass 

Walworth Mfg. Co., Boston, Mass. 


Hartford, 


Vises, Pipe 

Curtis & Curtis Co., 
Conn. 

Saunders’ Sons, D., Yonkers, N. Y. 

Walworth Mfg. Co., Boston, Mass. 


Vises, kiaaner and Shaper 


Cincinnati Planer Co., Cincin., O. 

Hendey Mach. Co., Torrington, Ct. 

Pratt & Whitney Co., Hartford, 
Conn. 


Vises, Wood Workers’ 


Bridgeport, 


Emmert Mfg. Co., Waynesboro, 
a. 

Hammacher. Schlemmer & Co., 
New York. 

Wyman & Gordon, Worcester, 
Mass. 


Welding Machines 
Long & Allstatter Co., Hamilton, 
Ohio. 


Wire-Drawing Machinery 

Iroquois Mach. Co., New York. 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Wire-Forming Machinery 

Automatic Mach. Co., Bridgeport. 
Conn. 

Wire-Straightening Machin- 
ery 

Hoefer Mfg. Co., Freeport, III. 


Wood Working Machinery 


Amer. Mehry. Co., Grand Rapids. 
Mich. 

Worm Hobbing Machines 

Pratt & Whitney Co., Hartford, 
Conn. 


Worm Milling Machines 


Cleveland Automatic Mach. Co., 
Cleveland, 0. 
Pratt & Whitney Co., Hartford, 


Conn. 
Wrenches 
Coes Wrench Co., Worcester, Mass. 
Standard Tool Co., Cleveland, () 
Wrenches, Drop Forged 


Billings & Spencer Co., Hartford, 
Conn. 
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Radial Drill. Fig. 3, on the outer end of th rm. el from 18 to 370 tur 1 ' 1 re se 
We illustrated at page 1217 Vol. 25, ibling the operator to bring the head red tor the pind l} ‘ peed ire 
the 30-inch radial drill built by h within 0.001 ‘ to vy required p P c 
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ny 





ore 


cinnati, Ohio, and we now ilustrate, 


n detail, one of their larger machines 
rest 


a 36-inch), the chief features of int 
ly shown in the 


n this tool all being clea 


iccompanying engravings 
The column of this drill is bolted tast 
to the base and fitted at the top with a 


ap resting, as shown in the line engra\ 


ng, Fig. 4, on bail bearings; this cap re 
ceives the upper end of the vertical shatt 


through which the spindle driven, cat 
he arm, thus 


ries the elevating screw tor 1 


helping to support the latter, and turn 





easily with t ibout thre olumn Botl 





irm and cap are provided with binding 
crews for securing them at any point 
the column \t the lower end of the « 
ating screw, an 


table o1 platen, is a graduat 














with a zero line o1 
means by which the arm may be broug 

back to a certain posit ften as ce 

sired, this feature being of especial ad 

vantage when drilling or performing oth ee 





yperations Nn du ylicate Marts held n jig 
Fie 2 SPINDLE DRIVE AND FEED GEAR AT BA‘ OF ARM 


r fixtures s 


the machine Phe head, which can be 1 f the j ten cone nulley at the clevatine owe g ‘ C1 

locked to the arm, is traversed by means Jack. and an ingenious arrangement. of rast nechiedl % the right. causing 
: y IS. arrangeme! crank pusl elit, cat 

ot a double thread screw that engages eeal vhereby xteen peed arranged haft 7? to engage geal >and J] wl 

with a revolving dial, placed as shown ft nn ceometri prog 1 nal ranging Irive the ele ting r"¢ \ plate 
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( the a v1 9 ie of speed ————— 7] the table, arm and other parts are forced 
hich to run. the pindle for drilling | on their screws (these having tap ed 
t irot cel | ends) by small nuts, so that in case ot 
Phe spind is made of crucible steel | wear they can be released and set to suit 
ds groune it 1s counterbalanced, and | the operator Phe net weight of this ma 
provided with hand and power feeds—th ‘| chine is 3,800 pounds 
er having an automatic trip—and quick : STE —_—__— ee 
return, XV stop (for tapping) ts also pro Working Aluminum. 


ded by means of which the spindle 1s BY JOSEPH \ WOODWORTH 


The innumerable uses to which alumi 





opped when thr tap reaches the bottom 
ft the hole Phe automatic feed is driven num has been put during the last few 


through a friction plate fastened to the years and the large variety of articles— 


pindle pinion shaft, as shown in Figs. 2 from kitchen utensils to drop forgings 
nd 3 By bringing the small friction now produced from its various alloys, 


heel above, from the center to the outer promise that the “beautiful white metal” 


diameter of this plate (by means of a is destined to be very extensively em 


graduated rod), any feed from 0 to 0.023 ployed. Sheet aluminum, at least, is re 


per turn of spindle can be instantly placing the other metals. as experiments 


obtained and while the drill is at work have determined that it can be worked as 


Phe amount of friction required for light expeditiously and economically as the old 














heavy drilling is obtained by turning a er commercial sheet metals It can be 
knob shown, to the right of the feed worked, when of a proper alloy, as easily 
haft, in Fig. 3 Phe automatic trip ts | as sheet brass, German silver or tin plate, 
provided with a safety stop that prevents Le — 4 and in numerous instances—when the tools 
feeding of the spindle after reaching the have been made correctly and the metal 1s 
FIG. 3. FEED GEAR 
Imt of its trave \ graduated bar in the ; lubricated properly while working—it can 
counterbalancing weight is set) to. zere feed can also be tripped by the lever shown even be worked more cheaply than any of 
when the drill enters. This bar has se em the westit Good tok the other sheet metals 
eral adjustable dogs to trip the feed as The table usually furnished with the One thing, that a great many mechanics 
ften as desired and does not. interfet drill is plain, but a round table can be @Te Not aware of, is that aluminum should 
vith the pindle travel Phe automat supplied if desired Phe binder levers for hardly ever be used 1 ws pure stat 


Many of those who have experienced dif 
ficulties in working the metal have been 


using the pure metal instead of a suitable 


alloy. A majority of the aluminum alloys 
1 
I 


compare with the pure metal about as 





brass 


brass compares with copper, and as 


can be worked more easily than pure cop 





per so aluminum alloys can be worked 
more easily than pure aluminum. One 
has only to gaze at the variety of articles 
ind novelties which may be found in a 


op window or on a department. store 


counter, and to note 


+ 


1 
ell cheapness, ) 




















understand that there can be no great dif 
ficulty in working the metal into any shape 
that any sheet metal will tlow to 
\s sany les of the beautiful ware that is 
being produced in aluminum, take thos ’ 
hown in the half , lr} mall d 
i 
i p 
a) 
i re 
) J 
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trav with the picture in the center 1s a ina large variety of kitchen utensils, nov \ few veat y g ( f sn 
fine example of drawn and embossed work elties, parts of instruments, mechanical — elect: ting ( vere being 
that can be purchased at retail for 5 appliances, and the lithographer's stone bu the 

cents The cigar case sells for 10 cents, Lastly there is another grade of alloys — cas 

is does the pick holder and match safe, which has been perfected late ly from which wil Wel ‘ f minum, a f 
while the cup may be bought for 5 cents. great things may be expe cted, which are w \ ¢ 
Che gas burner tip, on the tray at the up- beginning to be used for drop torging hange \ { 

per right-hand corner, is patented and sells Experiments have shown that drop forg were constructed for their production whi 


for 3 cents. When the retail price of these ing can be ace mplished with this metal weredescribed ane d byt writ 


articles is considered, the fact must be more easily and satisfactorily than with L ser f ( nn f 
evident to all that there can be no great many others, because certain alloys of the AMerk x Mac in Septem 
difficulty in working the metal aluminum can be worked cold nd October oo. under the. titl if 


The -ow about ‘| ‘metal n turn for Int geable Work | had 


two great secrets—that 1s, 1f we Now about working the meta 


may term them secrets—in the working ing, milling or drilling aluminum imi tt iL gg <permmet v 


of aluminum, either in its pure state or pure state more difficulty has been experi produ t part » 1 required degree 
in any of its alloys, is the use of a proper enced than in the press working of f fis \ll S 








lubric d n I er 1 \ 

cu ig edg r the t S ear if ‘ ) yop | te | It was 
Phet gor \ ( f grades and tl rig | 1 | | e 

Uloys of nut hie at i ) \ 

SO mie lithewlt,y ld lhe nd ) } P e 4 

experienced in p g . f i ; ; 
y spe purpos \luminu ! re ethe I ) ( 1 dg \ p 

had ino mu he same iriety . thie g g 

) S n legrees f | es trom hemselve \ g ! i d g 

lead nealed stock p yuire it | t | ) 1 11 £ ip x d 

springy a m. Ne» iL metal u 1 stoned t ( Z for a lub 

S hard grad 1 \ ranging trom \ ] f ” 1 in ¢ 

dead soft sto vhich will sp draw or ve n f , g | yg , | wid 

form up hard and stiff. to the same grade rude oil is best for milling tingle ee ‘ 

hard rolled \fter that comes another set for drilling, while for turning, soap water t ng ge nstead of 

f allovs which are replacing sheet brass and plenty f it. will g eran : ‘ g 
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smooth finish was the pleasant attainment, 
In one which 
makes specialties of 
s, and bronze lithographing 
dusting machines, they formerly used large 


large shop in’ Brooklyn, 
lithographing presses, 


bronze machine 


numbers of brass brackets for the grippers 


on the presses, but now they use aluminum 


castings 
For 


] 


tools of the 


the drawing of aluminum shells, 


same construction as those 





which are used for the production of brass 


or tin ones should be used. One peculiarity 


of aluminum which manifests itself when 
drawing the metal is that one cannot ob 
tain as great a depth with it in one opera- 
tion as can be done with brass. This is 
strength of aluminum 
that of the other 


It may, however, be drawn deeper 


because the tensile 


is somewhat less than 


metal 
without annealing than any other commer- 


cial metal \n article made of brass, re 
quiring, say, three or four operations to 


complete, must usually be annealed after 

conditions, 
stock, depth 
With 


grade 


each = re-drawing operation, 


such as the thickness of the 
determining this 
if the 
is used, it will often be found possible to 


of draw, ete 
aluminum, however, proper 
perform the entire number of operations 
without annealing at all, or, at most, once. 
\t the a finished shell 


produced which will be equal in every way 


Same time will be 


to one made from sheet brass. 
Articles of aluminum may be easily an- 
muffle, 


nealed by heating in an ordinary 


taking care not to get the temperature too 


high, The proper annealing heat lies be- 
tween 650 and 700 degrees Fahr. The 
best test for the heat is to take a soft 
pine stick and draw it across the metal. 


When the wood chars and a black mark 
is left on the metal, it is sufficiently an 
nealed and is in the proper condition to 
proceed with the further operations 
Next to the working and machining of 
the most 


lie in the polishing and finishing of. it 


aluminum important processes 
After the articles have been produced, a 
fine polish can be given them by first using 
a rag buff treated with Tripoli to cut down 
with 


by using a dry rouge that comes usually 


The high finish can then be attained 


in lump form, first grinding it to as fine 


a powder as possible. The Tripoli also 


should be 


For al 


very finely ground 


great many manufactured alumi 


num articles a frosted surface is desirable 


This is usually done by scratch brushing 


1 by sand blasting. A good scratch brush 


is made of brass crimped wire of, say, 31 
Three or four 


to No. 34 B. & S. gage 

rows of bristles will do. To lessen the 
work of scratch brushing, the metal may 
be first cut down with a porpoise hide 


wheel and fine Connecticut sand, the sand 
being fed between the surface of the wheel 
article 


and the By using this latter meth 


od first, the skin, pimples and all surface 
irregularities are removed, and the scratch 


When the worked 


metal is smooth and of good appearance 


brushing is made easy. 


the cutting down with Tripoli will be all 
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that is after which the 


may be used as described, and the finished 


necessary, rouge 
surface put on with the scratch brush. By 
the the 
scratch brushing metal 
quickly and uniformly, 

Another way of obtaining a similar ef 


precautions 
frost the 


taking preliminary 


will 


fect to that of the scratch brush is by 
sand blasting. This is usually done to the 
sheets before working them, first sand 
blasting and then scratch brushing. The 


effect remains after the articles have been 
drawn up, as the metal works in much the 
same manner as lithographed sheets would, 
in the working of which, as is well known, 
the designs are not marred. 

There is still another method for pro 
ducing a very pretty frosted effect on al- 
It consists of first sand blasting 
and then frosting by “dipping.” <A great 
many varieties of finish on aluminum can 


uminum 


be obtained by suitable combinations of 
these treatments 

To secure a mottled effect on 
aluminum the articles should first be pol- 
ished, then the scratch brush applied, and 
then the soft 
pine wheel which should be run at a very 


By careful manipula- 


pretty 


surface burnished with a 
high rate of speed. 
tion regular or irregular patterns of mot- 
tling can be obtained 

The cheapest and most economical way 
of producing articles with finished) sur 
sheet is to treat the sheets 
as follows: After 
and dirt from the metal by dipping in ben 
the 

the plates 


solution of 


faces from the 


grease 


removing all 


zine, cleanse in water until benzine 


has disappeared, after which 


may be dipped in a strong 


caustic soda, or caustic potash, holding 
them in solution until they commence to 
Then remove the sheets, dip 
then into a solution 
and sulphuric acids 


this last bath, wash 


turn black 
again into water, and 
of concentrated nitric 
After removing from 
the sheets thoroughly in water and dry in 
hot The finish on the 
can be varied by varying the strength of 
the caustic solution, or by adding a small 
quantity of salt to the full strength solu- 


sawdust plates 


tion. 
For 


nished a steel burnisher or 


bur 
a blood stone 
When burnish 


articles which require to be 


will give the best results 


ing the use of a mixture of melted vase 


line and crude oil as a lubricant, or a solu 


tion composed of three tablespoons of 


borax dissolved in a quart of hot water 


with a few drops of ammonia, will add to 
the finish of the work 

\ great deal of engraving is now being 
such as on finished 


done on aluminum, 


picture frames, cups, trays, book covers, 
match safes and similar articles, and for 
this work the best lubricant to use on the 


tools is naphtha or crude oil. A mixture of 
How 


ever, the naphtha will be found the best, 


crude oil and vaseline also is good 


as it will not affect the satiny finish around 
of a 


lubricant when engraving aluminum, con 


the edges Besides the use proper 


siderable skill is necessary in the making 
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A tool made 
for 


a sharp, keen point 


and use of the cutting tool. 
aluminum, 
lots 


similar to a turning tool 
finished to wit] 
of clearance will work excellently. 
A property that makes pure aluminum 
very valuable for many purposes lies in 
its ability to withstand the action of acids 
While the metal is easily affected by alka 
lies, the strongest acids do not injure it 


to any noticeable extent—in fact, acid acts 


on it in much the same manner as on 
platinum. For parts of apparatus which 
have to be immersed in strong acids for 
considerable periods, parts of aluminum 
will prove highly efficient, One use to 
which the metal has been put in this re 
spect is for hooks for removing photo 
graphic negatives from the acid baths 
Acid funnels of aluminum also have 
proved a boon to many 

The last. but not by any means _ the 


least, valuable process in the working and 


use of aluminum is soldering. To many 
the difficulties experienced in this line have 
proven a great detriment to the successful 


The 


solder to use 


use of the metal for many purposes 


uncertainty as to the best 


has been one. There are any number of 
solders which have proved fairly success 
ful when skill has been employed in using 
The following has proven to be the 
for 


metal or any of its alloys: 


them 


best im practice soldering the pure 
Fuse together 
1 pound of block tin, 4 ounces of speltet 
> ounces of pure lead, 3 pounds of phos 


phor tin. With benzine clean all dirt and 


grease from the surfaces of the parts to 
be soldered and then apply the solder 
with a heated copper “iron.” When the 
melted solder covers the surfaces com 
pletely, scratch through it with a wire 
brush—which will break the oxide and 


Spread the solder again with 
When it is 


iuminum 


take it up 
the iron 
found 
parts together, first clean the surfaces as 
described for soldering, then heat the parts 


and allow to cool 


necessary to “sweat” 


until the solder flows freely over them 
scratch through with the wire brush, wipe 
with clean waste and clamp together. A 


first-class joint will result 





Cock Grinding Machine. 


BY W. E. WILLIS 
The fitting of valves seats, particularly 
those ot comeal shape Ss, so as to W tl stand 
the pressure that may be applied, and show 
no trace of leakage, seems to be a matter 


that is beyond the reach of purely mechat 


cal operations, as obtained on tooled sur 


faces \ slight variation between the an 


gles of the tapered parts, the least dev 


tion from absolute truth. as regards bot] 
parts being exactly round, hard spots, flat 
spots, tool marks, “chatters” and the like 
scarcely to be detected by the eve may 


show, when tested, a leaky condition of 


the valve seats. Thus manufacturers 


recourse to some method of grinding thi 
parts together, thereby disposing of 
irregularities, such as may exist, even after 


‘areful machine work has been performed 
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The hand grinder, after seeing that the forming a pan to catch waste drippings, t tl | ft vor pit 
valve parts are free from seams, pits, sand oil, and the like Phe driving shaft, pass nd advance at their forward moven 
holes or any serious irregularities, smears ing through the base, near the top, has at thus acting i ! n with the d 
iver the plug a light coat of grinding ma- one end tight and loose pulleys, and at provide a hand-grinding effect of the w 
terial—as pulverized glass and water the other a slotted disk carrying an ad parts held between each pair of spt 
takes the body, if of size convenient to han ustable stud, which, through a= suitable enters M 1 1 provided 2 
dle, in one hand and the stem in the other, connecting rod, converts the rotary motior slow but uniform forward rotary moti 
holding his hands practically level; he f the disk into reciprocation of the crank to the spindles | n the vibrating ft 
gives a reverse gyratory or wringing mo- connections at one of the several chucl head by belt nnection driven fron 
ion to each part, every other semi-turn holding spindles. These spindles are cor secondary shaft parallel to the driving 
rr so, letting one part take a new half nected by means of a universal bar and in shaft and driven by it form of 


turn, or assume a fresh position relative dividual cranks, in such manner that a port not only provik for the action 
to the other part This is continued until are given the same amount of angular a here noted, b r \ vith slide 


itting material is needed or tion, but each crank 1s held to its spindle ind the like, eliminating the al wv 


. ] ; 
renewal OT ¢ 


the grinding has been completed vy frictional contact, so that by 


perating attendant t ell ( nd imcreased 


anv one of the series mav be such case part {| abrasive mat 


The machine illustrated does precisely a hand nut 
the same thing, so far as is practicable in’ put in motion, or left stationary, without rial entering in between such moving 
t machine It cannot well determine disturbing the others in any way. Provi faces as are usually employed he pivota 


rease or decrease 


when it has ground enough, or if more sion is made t 


water or oil is needed, but the operator amount of “throw” or angular action from — taken far removed from the pl 


MA ay y 
( sailed x S at SS} 4, 
| en rnrrorannn case eamet EET - i] 
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| } ven I 
‘ t 1 CNADITING ( I ( ” eure 
\ me w ho ( rbing tiie tive ( pur ( ! Vv 1 ‘ 
ke it off, repla t or ¢ hange tor ‘ ead of ‘ ‘ 
tres ne dd \ Mit stopping r ent t f ‘ 
L ‘ g f the ‘ ng es o ‘ ‘ 
ne * | nal } 1 1 ' 1 ' ! 
( ( I ( WW it ime rieqd aki ( ( 1 ) cle ( 
t i ) nd-tor \\ ging On the g f ‘ ‘ ) 
Vy re\ 1 1 The pat 1 tas re « t go 1 v 7 
elat e rapid s« ‘ tior { the 1 \ ‘ race. f ‘ gy 
¢ essening Of press ec of! the bac thie | 1 1 ( ppoor Vv ( ‘ 1 
, , : ‘ - 
‘ linemen previously m pindle nd DASSES « elv through 
17 t } . tral hinet ] ‘ ¢ ] ' 
lines rfaces, withou rigia cont e Cabine \ val ww ToT 
enforcement In plac of operating "1 the Same hi trame 1 pivotally up 
one, | wever, the machine take n several DP irted near the wotton i? lie ( ynet base ! 
it the Same time and the upper end n which are the bear- pet IT ed thread 
Referring to the drawings, it will be ings for the rear spindles, 1s adapted t lec eved e with the spind 
seen t the machine has a cabinet base, move to and from the chuck spindle in ind rate ind nut 
provided with a door and shelving for the imount equal t the throw f thre in ‘ h « t ‘ titt« nternal 


storing of chucks, wrenches, etc., the top which is so timed that the spindles reced to hold t yor nter nveving motion 











42 
1 t ed Tall t 
ke | ( pring 1¢ 
rorw determined ind ried 
ne of the 1K ts he tsid 
I ( CCVE he r CT ( 
ended 1 dt ve D Ti¢ ofd 2 I her 
\ ( Line tem of ( Ve ppor ed 
em » that a new starting point between 
e wo! surtace s obtained at each f 
vard semi-turn of the chuck spindles By 
cal f the knob attached to the extreme 


the rear 


spindles, the tension o1 
r ure of the spring can be tested or the 
rk removed without changing the ad 


’ ‘ ‘ ] 
ment of the spindl 


A Cost Keeping System for the Jobbing Shop. 
BY J \. WEBSTER 


If anyone with a penchant for system 


tizing things tinds himself out of a job 
nd time hanging heavily on his hands 
et lim take a jobbing machine shop—he 
need not iy particular to lect. als the 
first one he comes to will be pretty sure 


to fill the bill—and set himself at 


He wi 


vstematize it 


AMERICAN 


results obtained, and as I think 


le \ eloped he re 


may 
helpful suggestions to others, | 
copics of the forms we are now using 
Jol they come into tl ] 


Ite Hie 0 re 


Name John L. Kent 
ARRIVED Y TIME CARD 


MONDAY. 


LEFT 


DEC. 29 1902 


Begun Stopped Hours 


1218 7% || Jjow 

y fol : JO 30 { vo 5 

1 42 J ”0 5 00 1 
Remarks 1518-Lrtiva Stop Screws 


and jam nuts, 


Ot tne tpt tor rie al 
nvthing else to keep im awake nights 
f a while \t least, that the way | FOR) 
> ’ > 
JOB CARD. . 
No 159; Dev, Ist LOO: 
Title Atfachment for Induction Motor 
DAT! , 
tes Weston Craiy Carte Moeselle 
ON WHICH rOTALS 
WEEK ENDS. || Rats 5 | Rate 19 Rate 7‘ * 
Hrs. Cts.) Hrs Cts.||\Hrs.|| § |Cts.||Hrs.|| § [Cts $ Cts 
[den 1 ! 3 yw 1 lv ) 
j ] 35 3, wo Ww 
19 3) 30 » | 20 lo I fl) 
DATE ‘ . , 
ailtoi | Wlein Oliver Kars 
on waicn | /arilton : ; TOTALS 
WEEK ENDS.) Rate Rate Rate 25 Rate 1572 
Hrs.|| $ | Cts.!|Hrs.|| $ Cts.) Hrs $ Cts.) Hrs $ (Cts $ Cts 
Dre. 1 1 | 4 I H Us y3 1 13 
! , $| 53 $153 
1 5 1| 63 v2 11 | Je I 
OVER American M ines 
FORM 1 rIME SIDE 
feel about it after three vears of 


1 trying. 
It has been hard and often discouraging 
work, but, looking back at the difficulties 


overcome, I feel very well satisfied with 


ber, 


tered in an order book and given a num 


followed by a brief description. In 


some cases in which it is desired to know 


the cost of different parts, each such part 
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afford s 


enclose 





the is given a separate number. The number 

me and an identifying title are at the sam 
ime entered on a blank job card, the twe 
ides of which are shown in_ forms 


FO 


WEEKLY TIME CARD. 


Week ending Friday Dec, 26th 1902 


Workman Daiicl Barrett 


Wages per Week Per Day Per Hour “4 € 

JobNo. | S$ |M/Tul W/Th| F Wotl's $ | Cts 
+t < 71 + + + $3 ; t. 

1520 9 173i 71 232 799 


1517 le | | 12 51 


7 y 
1541 a\4 473 2|| 55 
1532 5 7 | 12 slo 
; j 
1545 2 I? 
) g 7] g } 45 15 0 
i uv 
FORM 4 
\ bill of materials is made out and sucl 


not in stock are ordered lf 


1 


erns are required, they are made and cast 


Before 


ngs orders d 


work in thr 


begun, written 


g Instructions so far as pos 
sible are prepared for the foreman and 
with them are given whatever drawing 
or sketches are considered needtul 

In the shop we have a bulletin board 


made up of about 100 card frat 


ecards 1x2 inches In these e place 
cards giving the job numbers with a’ brief 
distinctive tith Phese enable the worl 


men to identify the jobs they are working 


at without the foren 


taking 


time 
(who, by the way, 1s a busy n while 
at the same time they help him to keep 
in. mind all the jobs he has in progress 
\s the various jobs are completed, the 
cards are removed, dated and sent to the 
othes 
Phe Daily Time Cards, for X 3, are 
distributed each morning by the toreman 
the hour of arrival being marked by him 


We 
thiet 


ICAVE 


did have a time stamp, but some sneak 


stole it If a workman desires to 


before the regular closing hour, he 


} 


is required to bring his card to the fore 


man and have his leaving time marked 


Each morning the items on these daily 


cards are transferred to corresponding 


Weekly Time Cards 


back to guard against errors 


form 4—and checked 


Our week 


ending 


on Friday, on Saturday morning 
the addition of the time for the week on 
the separate jobs is made and the number 


of hours and amount 


the 


entered in the col 


umns at right marked totals and dol 


for 
the different days having been added as 
entered \s 


must 


lars and cents, the vertical columns 


they were the total hours 


worked agree with the total on all 














ech 2 ; 
¢ ( . 111 ( rar S ( ( o% ’.F 
Clee ru } 
Lhe pav-1 . en nade ip directly dav \\ 
m these cards. As soon as this is cor is i 
cted C Vari cn re transfe re< a ( 
heir respec ‘ ob card Charges for prot S ( 
rials re¢ nt ] k of the j cred 
» i » 
; SOB CARD. 
No. 1 
Date Materials used 
Nov Fr ight 25 Clty bY 
Blu Prints AN Patt is Ss 50 
Dee. | 5 | 7 Lbs. Mch. Steet 
Pag Cold R 
1 a E Barlow Castings 
1] Steel Tubing 
1 Sercies 
Labor Cost Week of D 1 
1 1 
’ 
4 
Lota ( 
Promised Li tins 
dou ] 
Begun Ln . 
Completed : 
. No 
Contract r vel 
OVER 
Job. No. Labor. Material. 
Z 1458 ] 
y / 
: / 
5 ae 
onK 
145 110 
1jUt 180 
ards are made direct from original b marti 1 ‘ 
harge slips, or from the book, where 


trom stock-room charg 
\ll the s¢ I 


com ( 


ash book, as the cas may be 
entries being made, the cards for all 
selected, the 


pleted work are 


made out and a press 


AMERICAN 


egular rot 


Ta 


page 


MACHINIST 


= ‘ 
\ 
Ve I \ 
cit \\ ‘ 
e 1 nhet ; 
rie 
c¢ 1 t | ‘ 
‘ 
> Cts 
) 
bas 


TT tal Cc $t 


An Alloy of Aluminum and the Process of Making 
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instance, the hardness can be 1 


reased by adding a little more antimony, 
lich also increases the brittleness, whil 
greater quantity of copper increases the 
tenacity.” 
An Automatic Air Chamber Charging Device. 
\ year or more ago there was quite a 
discussion in our columns on the subject 
of automatic air chamber charging devices, 
ind several such, made up from pipe fit 
tings, were shown by correspondents 
We show herewith a more matured de 
ign for this purpose which has been ap 
plied to 


several’ large pumping engines 





MEAT IE ATK CHAMBER CHARGING DEVICE 


and with very satisfactory results, by the 
Nordberg Manufacturing Company, of 
Milwaukee 

Phe main globe casting, which is of 12 
inches interior diameter, is located near 
the water end of the engine and is con 
nected at a with one end of one of thi 
pump cylinders and at > with the air space 
n the air chamber The connection at a 


being with a pump cylinder, the interior 


of the globe is subject to alternate pressure 


ind suction During the suction stroke 
the globe is filled with air by the valve d, 
and during the pressure stroke this air 1s 
expelled through the valve e and the pipe 


to the air chamber The valve ¢ is in 


troduced to control the ingress and egress 
of the water. On the one hand air must 
not enter so freely as to more than fill 
the globe and then escape to the pump 
evlinder, and on the other the globe must 
be so nearly full of water that the rise 
during the pressure stroke will expel the 
air. With free egress of the water it might 
easily escape in) such volume that, op 
posed by the compressed air above it, it 
should not rise to a point where the air 
would be expelled. On the contrary, there 
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is no danger of having too much water in 
the globe, as the return of the water from 
pipe > is prevented by the valve e, any 
drop of the water level insuring the enter- 
ing of a fresh supply of air. To insure 
working conditions it is essential then that 
the water shall enter the globe more freely 
than it escapes from it. Valve c is there 
fore an obstruction valve only—that is, it 
has a hole through it for the water to 
escape. During the pressure stroke this 
valve opens freely and the water enters 
ind expels the air, but during the suction 
stroke the water can only escape through 


the hole and the tlow outward being more 








C } 
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restricted than that inward, it 1s made cet 
tain that the volume of water escaping 
from the globe will not be in excess of 
that which will again completely fill it and 
expel the air on the succeeding pressure 


stroke. 





Hamulton King, United States Consul 
General at Bangkok, Siam, in a communi 
cation to the AMERICAN MACHINIST re 
garding the machinery market in Siam, 
says: “There is a good deal of American 
machinery in use here, especially in elec 
trical lines, and I believe that there is a 
large opening for more American ma 
chinery when the people in Siam realize 


its excellence.” 
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The Strength and Proportion of Hydraulic 
Cylinders. 


BY FRANK B. KLEINHANS 

It has been within the last ten years only 
that hydraulics has entered largely into 
the tlanging and forging of metal in its 
various stages. Originally the water pres 
sure was low, as also was the total pres 
sure of the ram, but, as more powerful 
machines were constantly required to meet 
the demand, the water pressure has gradu 
ally been increased from a few hundred 
pounds to seven thousand pounds to the 
square inch. During the process of in 
creasing the pressure, harmful results have 
crept in, largely on account of the cylinders 
breaking. Fig. 1 shows a view of a cylin 
der and piston. The left-hand portion of 
the figure is for a cast-iron cylinder, and 
the right-hand portion is for steel. The 
piston is one of that class that has water 
admitted to the inside, and which operates 
on another piston somewhat smaller in 
diameter. The bottom of both piston and 
cylinder will be seen to be a straight line, 
and although the metal at the center is of 
sufficient thickness and has given no trou 
ble, something seems to be wrong in the 
design around the corners, as many of 
these cylinders have broken as here shown 

The illustration is drawn for a 40-inch 
cylinder. The pressure on the end of the 
cylinder is such as to produce a severe 
bending moment at the corners, somewhat 
on the same principle as a beam with fixed 
ends. It is here that the cylinder breaks, 
and very rarely along the side walls. An 
other reason why the cylinder breaks at 
this point may be 4he shrinkage strain due 
to the form of the casting 

Fig. 2 is also a 40-inch cylinder, drawn 
for cast iron on one side and steel on the 
other. The thickness of the wall at ¢ 1s 
calculated by Merriman’s formula for the 


thickness of cylinders, viz 


'D 
{, = PL 
2 (.S—/?’) 
in which 
t thickness in inches, 


/? = pressure in pounds per square inch 

S permissible stress on the metal 

Che thickness t: has been determined by 
the writer by means of a rather long math 
ematical calculation and bears a marked 
resemblance to the expression for the 


thickness of the cvlinder end, at the center 


“=r FE Pp 
N 3 S 


In which r is the radius of the cylinder 


at L? 

The thickness of the metal given by this 
formula is at a distance .. which is 24 of » 
from the center. The thickness of the end 
of the cylinder ft; is determined by Merri 
man’s formula for the thickness of a cylin 
der end at the center where the end ts 


fixed and 1s as follows 
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The idea shown in Fig. 21s to get acylin- whendia.ofstud= 1}, The Application of Motors to Machine Tools. 
der which is thick enough through the cor- P= 12,000, 
ner to resist the bending moment and S 


] 1 
| 


which also does away with the sharp cot We will have V— 13° 4%3%X 1500 ty : 


ner, so that there will be no drawing of th¢ 1.76X 2X 12000 a Seon er in a 
metal in cooling. This increases the length say 14 studs intere ‘ \ vag 
of cylinder and piston, but only about one Fig. 3 represet » 1O-inch cv 

rd ac | c it iq] if th 7) or ] ] | 
third as much as it would if the end were’ drawn to scak Che dimensions of the 
spherical. The radius A, is made equal to” metal thickness have been determined by (1 Ea portant of 
the diameter of the evlinder core D:. K the rules and formulas already given and the pr dure nec vhen equipping 
. D Dp, . it shows what proportion the different parts omachir " 
is equal to and R,to-?. Abosswith ~~ ° | b eee ; 

5 j ear tO Cac thie Tor t comparatively eThcienes tT tiv 1thit reeiy lep ? 


from half to an inch projection should be small cylinder. It will be noticed, in refer upon tl vork 


; ; ee ; ; : 
owed in the center for bumping. /). is ring to this figure it the metal thickness ny Instances p manag ‘ 
equal to J) 1 inch for small evlinders to across the corner is less than the side have carefully considered the adv 

2 inches for large ones may, walls, for the case of the cast-iron cylit of motor driving { ent thu 
D I f lat }) Ils, for tl f tl g 
however, be very much larget In thi det ft. is determined trom the formula, their worl er when dec . 
case, the thickness of the cylinder at the and then, having laid down the inside lines against suel Viste has been re 
various parts will be made to suit it f the cylinder radius equal to tf: 1 ind in tl form ¢ frequently 


el isa standard tap. PB is equalto :+-',, struck from several points around the cor over the deta t the equipment 








rf shi uld he | 16 larger than B Toor evi ney ind ] iving det TH ined the thickness wutteris | 1 cl \ 
4 
ia! 1) 1) ) 
— 4 . ! 
= ~s rf _t a 
y ; - x j , 
Hs WE 
¥ 
Z Z : D 
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ENGTIL AN OF HYD ( 
ders under 20 inches and 'x larger than BP ot the end at tl enter, an are is st In t y pap 
for cylinders over 20 inches, E varies with through this point tangent to these ‘ ’ ) t 
the packing, which can be gotten in sizes circle Phe outside radius of thre met yoring m ng en to exen 
iecre sing by . of an inch / should le 1S then ketched nN ingent to this circle tl ( \ le ) 
made to take four layers of packing. G nd the outside line of the cylindet machi nd t par 
and /7/ w ll] be given below The numbet It will be noticed that both | 1g 2 ind 3 TOO h og el ( nes cng 
of bolts to hold the gland would be deter show spherical ends to the core of the p lig nd 12 a1 t | 
mince follows for an actual case of tor Ihe ends w be used when a | } i 
40 vlinde Phe neutral diameter nterna employed and when, of ‘ ju 
t ( cking ring will be $1 nches courst vate pre rr would be exerted | et 
nd the packing w be 1 ches | ! ‘ e of the piston Che thich ting et 
\\ e foll ng notation ( f the metal at the bottom would be t ering | ( t 
. determined by t formula for ¢ rl p d fo 
cee er oe , ; ‘ores for these evlinders are eithe vept tl ef ( ‘ t 
\ number of studs up in m or else are made by a sweep would be subjected being 
rea of stud at the root of the thread if regular core sand, and therefore a circu- deep and 1-16 inch feed at 60 teet cutting 
5 the working stress of the studs. lar end or anv other sh ped end 1s gotten Dp ed 
with equal ¢ ( In calculating the thicl Ir exp t find tha 


we would have : : 
ness of various parts, the working stress the pressure pet 


qthcir. X1}XP=NX AXS, for cast iron should be taken at 4,000 and) remove the chip in question 13 120,006 
. gtheir xix? for cast steel at 9,000 pounds per square pounds; but it must bort I t| 

and N ; ae < , , eee 1] 

Aw S&S inch this ngure is not a I \ ‘ 








speed dot s not vary di 


ectly with the feed or depth. 
For the above conditions the hors« 
er to pull the cut would be: 
120000 I I 60 2 
x x x x 6.5. 
3.3000 16 } i I 
We will now analyze the machine and 
e what horse-power can be safely de 


oped for the different combinations ot 


gearing (see Fig. 11), The necessary data 
gears are given in Table 
No. 2 
Renold 

the 


until the strength of 


relating to these 
No. 1 


lated, as they are 


and not being tabu 


2, Zears 


the sprockets 


used Im connection with motor, and 


were not designed 
the machine was determined 
Phe that 


gears are capable of removing for a given 


least cross-section of cut the 


utting speed (60 feet per minute) 1s at 
the lowest speed for each reduction, as 
the tool is working farthest 


n this case 


from the center of the work, the total re 
duction being a minimum. 
Phe 


for the slowest 


second set of figures on the table 


possible speed (gears 
1) and is based upon a maximum cutting 
peed on. the the table of 24 
The average cutting should 


e 60 feet per minute, but on exceptionally 


outside of 
tect speed 
hard iron it is frequently necessary to fall 
this value 


first 


] 

ClLOW 
I} 

ie 


t need explanation, and 


even columns of the table do 


the values in 


eighth (‘Tangential Strength by 
Slide Rule’) were worked out by Barth's 
ile rule, which is based on Wilfred 
Lewis’ formula 


Strength at Tool” gives the pressure 
] 


each gear can safely exert at the tool-post 
or the position designated in the last col 
umn 

Glancing over the second set of figures, 
we see that the bevel pinion which meshes 
nto the table represents the weakest gear, 
total 


tool. 


1.774 pounds being the pressure it 
an safely exert at the 


When the 


hevel pinion 1 


back gearing is out, the first 

the weakest gear, the pres 
ure at the tool in this case being 3,590, 
ir more than twice the former value. 

If the 
hut the machine speeded up, the reduction 
vill be 
greater chip can be 


tion of R. P. M 


pressure that 


cutting speed is kept constant, 
words, a 
The 
of spindle and possible 
the tool 


Volts have been 


increased, or, in other 


removed rela 
may be utilized at 
post is plotted in Fig. 12 
as they are directly 


abseissa 


plotted for 
proportional to the speed of the motor, 
which will be explained later. It will be 
bserved that the pressure falls off (gears 


in) until 5.4 R. P. M. is reached, this be 


ing due to the fact that 60-foot cutting 
peed was not attained until this point 
was arrived at, and as a consequence the 


(full swing of table) 


tant for this period 


diameter was con- 


From here on, however, the tool must 


approach the center to maintain a constant 


cutting speed with an increase in table 


speed, shown clearly by the direction taken 


hy the curve 
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lhe motor used to drive this boring mill 
ins on the Bullock multi-voltage system; 
tire range of speeds being obtained 
by means of a controller; the increments 
of increase being about 8 per cent 

The relation between spindle speeds and 
volts is plotted and it will be*noticed that 
the in) is carried beyond 


speed (gears 


that indicated by 220 volts, the field being 
weakened to accomplish this result (see 
10) 


lig 


that the back-geat 


ratio is somewhat greater than the motor 


It will be noticed 
range, but the difference is not serious. 
The horse-power for the cut naturally 
follows from a knowledge of the available 
pressure and cutting speed. It must be 


borne in mind that we have so far dealt 
with a constant cutting speed only 
The horse-power a motor can satisfac 


torily develop is proportional to the volt 


age across the armature, the relations of 
these values for the motor chosen for this 
work being clearly shown When the 


gears are in and the motor on the slowest 
speed, its rated horse-power is 50 per cent 
greater than the weakest gear, but the lat 
ter can safely stand this load 

It will be seen that when the gears are 
in it is only at the top speeds that we can 
while the 


safely take the specified cuts, 


machine is amply strong gears out 

In actual practice the mill is subject to 
much more severe duty when the gears are 
in than these figures would indicate, this 
being possible, as a factor of safety of 4 


was used in figuring the gears 


It is interesting to note that no harm 
can come to the gearing when the back 
gears are out, as the motor curve falls 


away below the horse-power for cut 
still 
Tool-Varying 


There are four curves marked 


Diameter” 
Each of 


“Pressure on 
which have not been described 


these curves shows the relation for a 
given speed between diameter of work and 
available pressure, the maximum and 


The 


same for 


minimum speeds being plotted 
are the 
is due to the fact that the 


rea 
son these values not 
every R. P. M 
tangential strength of a gear, according 
falls off as 


cumferential speed increases 


to Lewis’ formulas, the cir 

These. curves are very instructive, show 
ing just what cut can be taken at any diam 
eter for any speed. 

\fter a careful study of the problem in 
this way the distinction between torque 
and speed is clearly brought out, and it 
becomes possible to dictate the cuts per 
missible for any job 

The feed gears have not been consid 
ered as yet, and in this connection we will 
say that the information available along 
these lines is very scant 


1 
| 


Every machinist knows that a lathe tool 
may he sharpened so:that it either draws 
into the work or is forced away, the power 
forward 
heing widely different in the two cases 


necessary to force it obviously 


We are working up this subject at the 


present time, and will merely sav that it 


is our experience that the feed mechan 
ism in the average machine tool as d 
signed to-day is ridiculously weak, being 


usually the first point to break down. 
It is 
interesting 


remarkable how many startling 


and results are reached when 


the problem of machine design is handled 


as described above. I refer in particular 


to old machines which we have equipped 


with motors, and where it is frequently 


possible to detect a local weakness and 


correct the difficulty, thereby greatly in 
creasing the the 
Cast-iron gears, for instance, may be re 


efficiency of machine 


placed by steel ones, and so on 





A Circle to Enclose a Given Number of Smaller 
Circles. 
BY E. H. LOCKWOOD 
As this question has never received any 
practical treatment, so far as the writer 
knows, the following solution may be of 
interest. The problem is to find the great 


est number of circles of a given diameter 


\ R \ R A R 
2 2.00d 55 $.21a 206 15.93 C 
3 2.15d 56 8.66d 208 16.00¢c 
4 2.41d 57 8.70d | 211 16.10 a 
5 270d 58 8.76d 212 16.14 C 
6 300d 59 8.86d 213 16.14 b 
- 3.00d 60 8.94d | 219 16.28 b 
8 3.31d 61 g.00d 220 1652 ¢ 
9 3.61d 62 g.ocod 225 16.54b 
10 3.50d 63 g.08d 235 16.874 
ie | 3.92d 64 g.18d 24! 17.00 a 
12 4.05 c 69 g.32b 246 17.29b 
13 4.23d) 70 9.61d| 253 17.374 
14 1.410) 71 g9.70d 254 17.65 « 
15 4.55d!| 72 972d 258 17.70¢ 
16 4.70d! 73 9.72 a | 262 17.82 ¢ 
17 4.86d| 74 g.8€8c 264 18.06 
18 5.00d 75 9.93d 270 18.01 b 
19 5.00d 76 10.00d 276 18.24b 
20 5.18d 77 10.03d/2k3 18.434 
21 §.31d 78 10.13.d | 284 18.58 ¢ 
22 5.49d 85 1o.16a\ 288 18.69 ¢ 
23 561d $8 10.64 295 18.78 a 
24 572d g2 10.85 ¢ 301 19.00 a 
25 5.81d 96 11.15¢ 306 19.14b 
26 5.92d I0o2 11.26b) 313 19.334 
27 6.00d 104 11.54C 316 19.52 ¢ 
28 6.13d Iog 11.58a 321 19.58b 
29 6.23d/I10 12.00C|324 19.74¢ 
30 6.40d 114 12.01b 327. 1I19.g0b 
31 6.44d 121 12.144 330 20.00C¢ 
32 6.55d'126 12.53 C)| 333 20.01b 
33 670d 129 12.72b) 337. 20.08 a 
34 6.76d 130 12.79C | 339 =20.22b 
35 6.86d 135 13.06b 349 2029a 
36 7.000|135 13.13 C|352 20.67 ¢ 
37 7.00d 139 13.16a 361 20.70 a 
38 7.08d I4! 13.22b 364 20.98 « 
39 7.18d 151 13 49 a/| 366 39.21.03 b 
40 7.31d 154 14.00 C 372 21.08 ¢ 
}1 7.39d 156 14.01b/ 376 21.22¢ 
42 7.43b\158 14.08¢|378 21.23b 
43 7.61d 163 14.12 a | 37 21.30a 
44 7.70d,168 14.32b)|380 21.42¢ 
45 7.720170 14.52C/384 21.51 ¢ 
46 7.81d 174 14.61b 390 21.53b 
17 7.920 178 14.89 C392 21.67 ¢ 
48 8.00d 187 15.00a/396 2/.81Cc 
49 803d 199 15.42a/397 21.88 a 
50 8 13d 202 15.80 ¢ 4co 271.95 ¢ 


NV - number of equal circles 
kX - ratio of diameter of enclosing circle to one 
of the equal circles. 
a, b,c, d refer to the several arrangements of 
the equal circles 


TABLE I—SHOWING THE GREATEST NUM- 
OF EQUAL CIRCLES THAT CAN BE 
INSCRIBED IN A GIVEN CIRCLE 




















that can be inscribed within one of larger 
diameter r. conversely, to tind what di 
ameter will just enclose a given number 

f equal circles. In either case the num 


ber will depend on the ratio of the diam 
eters, not on their actual size \n approx 

imate, but rational, formula can be de 

duced as follows: 

Suppose the area of the circumscribed 
circle to be divided into equal he xagons 
arranged in rows as in Fig. 1, each hexa 
gon (except the incomplete ones on the 
boundary) containing an inscribed circle 
Denote the diameter of the inscribed cir 
clis by d, the diameter of the circum 
scribed circle by /), and the number of in 
scribed circles by .\ The area of the cir- 
cumscribed circle is .7854 /)°, while the area 
of the hexagon is .866d*. The number of 


hexagons is therefore .7854 1)” 866 d*, or 


)\ 2 . ‘ 

Q07 (2) which becomes go7 k* if the 
ad 

) ; : 

ratio l R. Now tl 
d 


ie number of hexa- 


gons is greater than the number of in 
scribed circles, because there are incom 
plete hexagons near the boundary, which 
do not contain circles \llowance can be 
made for this by subtracting a quantity kd 


from the diameter J), where k is a « 


stant to be determined bv trial Chen the 
“— a, 
e 
| 
' 
j 
} j 
| ‘ 
( ( 
An i \ 

2 THRE} \I ME 
number of inscribed circles is given ap 
proximately by the form 

N 907 (FR k)? (1) 
Investigation shows tha s nearly con 
stant when .\ is greater than several hun 
dred, having value of about 0.9. When 
the number of circles is small, k dimin 
ishes towards a value of about 0.4 \llow 


ance can be 
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by the ddit f Our const Whel 
equation (1) assumes the form g t 
W I ~ 
OO Al ) 1 1 | 
test ray nad dete ‘ ‘ og rt 
( al Ss necess ( 
tol ~¢ es I n I kK Phe mbe t c 
depends o1 ‘ ngement Phere ‘ f 
three svmmet rangemet t thre 
Vel circies V1 1 | v 2 \ 
e called « nd \rrangemen 
six axes of symmetry; > has three Xe 
of symmetry, while c has tw t 
matter of little ifficulty to compute ( 
distance from the center of symmetry t 
the center of anv inscribed circle for each 
of these cases Uh writer has carried 
this calculation up to groups of 4oo f f 
arrangements > and c, and to 20,000 for a 
The results showed 40 numbers lying be 
tween 1 and 397, inclusive, that admit of 
arrangement a, and 31 of them are more 
compact than the > o1 irrangements 
The b arrangement has 62 groups lving 
between the numbers 3 and 396, but they 
ire less compact than the others, furnish 
ing only 27 groups th ccupy aosn ‘ 
circle | ewise the yg ping ‘ t 
I Q2 nat twee 2 nd 400 I 
whi O e ve mpac By choi 
from thes gements 1 ( { 
\ , 
_~ 
| ; 
i) 
A I 
i 
| 
" 208 re 
9 = requir S 
2 | ( on 
i \ 
I (Mu) 
H oa . . 
oO i ) ¢ 
( ( ) 2 
ngeme 
F | 
7 
ect | t vot 
‘ ‘ 
4 ‘ cié 1 i 
‘ qt ‘ 1 j 
\ 
Ame la ‘ ‘ 
rik I i \ MENTS ( ‘ 
(W, 1 
equence of 107 groups of tangent circl ‘ j 
ranging in numbe from 2 to 400, tor g g 
which the circumscribed circle can be ex eTve y d 
ctly ( cu eC I ( nk v h 
In add t eS rrangement d uline t / i | ( 
show n Fig. 3, which used f small t \ 
numbe only Below the number 42, a1 ( fi gap 
rangement s nore compact h 1 iny ( ‘ t it \ 
f the others, except. perhay ngle le 








$44 
must be removed from the 199 group be 
fore there could be any reduction in R 
Between A 187 and V 193, the values 
ft /Y undoubtedly increase with the addi 


f each circle If N 188, for ex 


iple, the value of FR can be estimated as 


IY 15.20 

ippears from the foregoing that no 
quation can give more than an average 
f the values in the table, and hence an 
error of several circles may be expected 
»y Comparison with the various calculated 
Ines of Nand R, equation (2) was 

found to assume the following forms 
A = 0.907 (A - 0.94)" X 37 (3) 

) \ 3.7 
i 0.94 = (4) 
N 0.907 

The first equation is used for finding 
\. the second for finding R, each when 


the other is given The values given by 
these equations agree closely with the cal 
lated numbers, as Table will show 
N N 
A ; : 
By Equation (;) By Actual Cal 
culation 
3 7-4 7 
5 15.5 19 
18.24 275.5 276 
15 1764.5 1765 
T51.03 20437 20449 
rABLE 2 COMPARISON OF KOUATION (3) 


WITH ACTUAL CALCULATED VALUES. 


complex nature of the 


that the 


(onsidering the 


problem, it may be said approx 


mate equations (3) and (4) give a re 
markably accurate and simple solution 
Shefheld Scientific School, 


Yale 


University 


Change in British Patent Law. 


[he new British patent law has a com 


pulsory license feature, applicable not only 


to new patents but to those previously in 


force, which is intended to prevent foreign 
Inventors from securing patents and then 
all o1 


kingdom. Un 


either refusing to manufacture at 


manufacturing outside the 


that thre 


der the law any person showing 
onable requirements of the public hav 
t been satisfied may pray for the grant 


tf a compulsory leense or the revocation 


t the patent. The law also provides for 


he examination of applications to detet 


whether the invention has been de 


hed in any specification deposited dur 
! he titty vears preceding. The exam 
nation feature is not vet in operation. The 


] 


ist of examination will be met by an 


dditional charge of £1 to the applicant 





there are at least some places where 


al and severe wear steel is “not in 


it” Ww chilled cast iron. This is specially 


the shoes of stamp mills. Records 


true of 


iow that in cost the following is about 


Chilled iron, 1; cast steel, 3; 


the range 
ferr manganese steel, 4.4; 


1.58; 


aluminum, 4.2: 
4:0; 
forged steel, 5.4; Harveyized steel, 7.1 


projectile steel, chrome | steel, 
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Letters From Practical Men. 


A Governor Improvement. 


editor American Machinist: 
| 


in ferring to the 


Mr 


concerning his governor, I take the liberty 


article of Porter 
of sending you blueprint of the one we 
\s vou will see, its peculiarity 
sleeve «1, instead of slipping 
shaft of 
slips upon the fixed standard which con 
itself rotate 


construct 
is that the 


upon the vertical the governor, 


tains the shaft but does not 


In this manner the stress of slipping of 


the sleeve 4 is absolutely annulled, owing 


to the rotation of 4 on the fixed standard 


Consequently this governor is very sensi 


tive and does not need any dash pot for 


working properly 

ARTHUR BoLiinckXx 
Brussels, Belgium 
[What is meant is that as the sleeve v1 


is forced to rotate upon the 


constantly 








MPROVED GOVERNO 


standard, static friction is done away with 


and when the sleeve is to be moved ver 


tically, such movement is only a modifica 


tion of a motion already taking place, the 
motion being really the resultant of two 
forces, one acting to produce rotation 
and the other to produce vertical mo 
tion. It is well understood that when one 
of the forces acting upon a body is suffi 
cient to overcome frictional and other re 
sistances and thus produce motion, a 


second force acting upon the same body 
need be very slight indeed to produce prac 
tically its full effect.—Ed. | 
Speeding up the Blower. 

Editor American Machinist: 
It was a 3-ton cupola nominally, 
actually about 30 


but 


only hundredweight, 


March 


what we couldn't get 


As we had about 


for, do might, we 


down more than this 
4 tons to cast every day, this was incon- 


venient, and, what was more important 


still, it was costly. The engine was paced 


up to break-neck speed, and the blower 


belts were always giving trouble, and 
yet, according to the foreman and old 
stagers in the shop, the speed was too 
low. Said one, when he was told that 
the blower couldn’t stand more: ‘Well 
I don’t care; it’s not going half fast 
enough. We haven't enough blast to try 


a pancake; besides, the flame doesn’t blow 
high enough Look at So-and-so’s.” 
Others said the furnace didn’t “hum” 
enough; “Why, Who-is-it’s fairly makes 
the shop tremble,” and his opinion wasn't 
altered by any talk about the difference 
between a blower pressure and a fan pres 
Then some had the idea we didn't 
for What's 
their-name; they used quite double.” That 


sure 
use enough coke, “look at 
it was possible to use more coke and get 
How 


oldest 


a worse result was not thought of 


ever, the majority, including the 
hand and the foreman, who should know 
if anyone should, were of one mind—. ¢ 
hadn't blast Hence 


we made up our minds to speed up, even 


that we sufficient 

at the expense of shattering the blower 

which was a ‘Root.’ 

however, I thought | 
Going 

provided 


Before doing so, 
would have a little test of my own 
back one evening after tea, | 
myself with a roughly made water gage 
simply two long glass tubes connected by 
rubber tubing, and a “speed 
the engine at a 
speed, on applying the ‘speed 
ometer” to the shaft, I dis 
covered that we ran at 580 turns per min 


180 more than the maxi 


a plece of 
ometer.”” Starting up 
normal 
“blower” 
ute, which was 
mum given by the makers to melt 3 tons 
visited the furnace 
which of had 
taking out a rivet from the air 


per hour I now 


drawn, and 


belt, in 


course been 


serted a bent pipe and connected it up 
to the water gage, which I had already 
filled. By the time I had got the tube 
inserted the water that remained in the 
gage would not fill a thimble, the re 
mainder having half drenched your hum 
ble servant Seeing that all the tuyeres 


were completely open and not blocked by 
the 
actual working, it didn’t take 
the The 


would be at least 30 


would be 
long to find 
had 


gage 


mass of fuel, as they 


out fault pressure we 


inches, for the 


would have stood 24 inches comfortably 

Next night we had some fun. ‘Well 
George, I'll attend to the engine to-night 
Go and give them a help inside.” I had 
the speedometer ready. The engine was 
set going and speeded up to give 380 
turns per minute on the blower shaft 
There were soon cries of “What's to d 
with the engine? Speed her up. Let’s 


blast.” \s it 


have some happened, we 
had had a lot of trouble with the engine 
previously (it was a gas engine), and I 
had led them to understand that I was 
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going to make it go, if no one else could 
Round they came, one at a time—the fel 
lows, I mean. “Won't she go? Let us 
have a try. We'l 


| manage her somehow,” 
and a lot more derisive remarks of a like 
nature The engine-house door was 
locked, however, and inside quietness 
reigned suprem«¢ [I should say compara- 
tive quietness, having regard to the usual 
rattle of the blower being lulled a little. 
I felt a bit funky and inclined to speed 
up, but, however, I stuck to it for three 
minutes, when all at once the noise—I 
mean human noise—quieted, for, lo and 
behold! the metal was blowing out of 
the spout! Then in a few more minutes, 
from the “tender” I heard, “Who'll be 
first?’ We got 3 tons down in the first 


hour 


The new bosses had arrived—shary 
business fellows they were The wages 
they cut down, journeymen they sacked 


to replace them by apprentices (by the 


way, those they didnt sack left of their 
own accord) Any sort of a job would 
do, so long as it would pass. Any advan 


tage they could take in their transactions 
was taken Never was a customer given 


the benefit of the doubt. Yes, they wert 
all alive, and so were the men when they 
were about One of them stood and 
watched a youngster doing a “foreigner, 
and didn’t find out that the ring he was 
spinning in the lathe out of a halfpenny 


wasn't needed in connection with the wor 


in hand. Yes, they were indeed fast. S 
fast were they that they gave instruction 
to speed up the main shafting. The mill 
wright took the liberty of asking them 
their reason for this. “This shop has 
been carried on before on too slow lines 
and we're going to speed up all around 
The machines will have to go faster; we 
can't stand them crawling like this.” 

As a matter of fact, the only machines 
without a possible change of speed were 
the planing machines, and these ran at 24 
feet per minute cutting speed (the work 
was rather light) 

They speeded up and got less work 
for the planing machines ran at such 
speed as to prevent high feeds or heavy 
cuts being taken; and as for the othe 
machines, well, it only resulted in_ the 
men throwing down the belts a speed or 
so, or putting in the gearing where they 
had been accustomed to running on the 
low belt 


Still. there was the 


and thev were satisfied, so no. one 


spe ed 


ipparent briskness, 
troubled. They did not know that “Still 
waters rut leep.” 
Francis W. SHAW 
Birmingham, England 
Piston Rod Tapers—Methods of Drawing the Rod. 
Editor American Machinist 
Your correspondent, H. FE. B., at page 
126, gives several sketches of piston rod 
ends. My experience differs very much 


from his Not only do I “onsider his cle 
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sign of piston rod ends as bad practice, but’) roughing cut, say at 16 per inch, a fir 
I also consider his method of finishing the ing cut at 8 per incl rface speed 7 
taper fit on crosshead (v1 grinding On per minute, using Novo” steel ar 
the rod with oil and emery) to be an ob good traveling rest. w h is ind 
solete method quick turning, redu the end 
Referring to the ske tches at page 120, tape! nd oO 
Figs. 1, 3. 4, 6; these show the piston rod Fig. 1; then pa ntot pl Qo 
with a shoulder abutting against the tace to have parallel part tinished, 
xt the crosshead boss, and which in the mliversal ¢g i 
opinion of H. E. B. makes a solid job,and = ground to fit tl wl 
seems to be his chiet clan t what a pis heen = pre ly ot ind to. tet 
on rod end ought to be f the taper end ithe by 
is a good fit in the crosshead and is drawt pound rest 
solid home at the same time, as tl fnished 
le be iv: the bos I ( hei 1 ] ( 
e time being it is a fair job t the f | f 

quent drawing I the pistotr rod 1 ( LUI 
crosshead and keving again in time weat ind in. pract US¢ do not 
he gripping f d dd ! eing returned w ) ( 
rosshead, and per fit w eX irse tl esig engt 
nh ta ¢ 1 é 

If 

















\ j 
i few t | ght pl t 
H. | B ding ' t | tae f 
mentions ther type of rod end, whicl ‘ t g 
he says has n wlder on and no bearing right. | \ 
for the end of the rod, and which depend f o thr c 
entirely upon the taper fit in the cross here 
head. He then goes on to say that tl go wrong ' g sp 
type ot od end was tric it one time witl ( he \\ titel 1 ( 
taper ot I I2 ut was discarded b lic t red i 
ause in practice \ found th ( e if yt put 
red was drive t tl eventua ‘ f | { 
splitting it. Strange to relate, this is the that f f ] eae 
ery type of rod end on which I pin my g to f glit 
faith, the very type of rod which trom n thi pot and therefore to be 
my long experience has proved beyond a_ longet i tl the ‘a. onis tal 
doubt to be the best f ill practical pu vy looking d e if 
poses, and whicl not only good prac ght where g \nothe 
e but is cheaper to tufacture that ! e pre g and the top t 
the rod end with a shoulder. (See Fig. 1.) not bedding with eacl ther I] 
In the manufacture of this type of rod, 11 nother kink to die-makers—that 
ere ; "= : | ent 9 , great pair o have the two faces bed wi 
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$4! 
ach other his can be best done on a or larger as the case may be. This is a 
urface plate better way, to my mind, than that used by 
\nother cause is in the pressure ring some die-makers; that is, to cut one blank 
coming worn on the block, this causing to the shape as near as can be guessed, 
he work to get between the block and the and then to mark it out line on line, for 
ring and be nipped tight instead of being in cutting to a line vou are apt to cut 
pushed off by the ring, The remedy for within 
this is to either make a new ring or to \fter the proper shape of blank has been 
? | 
Ty 
i) 
bs 
i — NS —? 
, 4 ' om 
| Le {> | qd 
a =\eeaie * 
' 
| 
= + 
s 
| 
cy 
2) ww | 
J J , J 
bits | \ DRAWING ALI 
ipset the old one in the easy place, and rh 


Another cause of the trou 


ble is in the block becoming worn at the 
extreme end his can sometimes — be 


I some off the top of the 
of the 


Still 


ivercome by taking 


block, and then a new part block 


will be the finishing end anothet 


cause 1s in the pressure bolt becoming bent 
and theretore causing the rubber to be 
pressed more in the bent side The above 
ire i few of the causes and remedies ; 
no doubt many of vour readers will know 


tf other 
When al 


the top 


bee 1 


die has 


being lett 


Wm wse for a time 


soft, becomes worn 


nside and therefore allows the work when 


drawn to be lipped at the bottom. This can 


ometimes be overcome by upsetting on the 


nside and then retacing; but | have found 
hat on dies with a sunk lid this lipping is 
metimes the fault of the spring behind 


in the top tool being too strong 
| 


\nother kink, when upsetting the top tool 


on the cutting edge, is to strike the fac 


is flat as possible, as this spreads the met- 

rather than bruising it, as is the case 
if the tool is Int on the extreme edge and 
at an angle \ top tool upset will last 


many times longer 1f done this way 


When getting out a blank for a cutting 


edge, | find the best method is to always 
cut two pieces This allows you to try 
one d then you can find the exact spot 
on the one left where it wants to be less 














\lar ] fy 1 2 


edge, and cause the outline to be carried 


away 1n place 5 


\ top tool, when it 


1 
muii- 


comes from the 
ing machine, should never be scraped with 
an til all the 


by the cutter are filed away 


ul ridges left 


inside scraper 
If this is not 
done, the inside scraper will only make the 
This 


another 


ridges more prominent seems a 


poor kink to die-maker, 
but | 
side the top tool, through trying to scrape 
before the surface 


MAKE! 


give to 


often find new dies with ridges in- 


making 
Dt 


them to 


$size 


smooth 





A Drawing Table. 

Ieditor Machinist : 
The drafting table which is 
different 


\merican 
illustrated 
table I 


seems to have sev 


herewith is from any 
have ever seen, and it 
that 


a practical draftsman. It is 


eral points should recommend it to 


suitable for 
many classes of work, and especially for 


the 


places where men are cramped for 


room, often the case in large offices 

The table contains a large drawer, con 
venient for holding unfinished work, stud 
les, prints and tracings of the job in hand 
hand, 1- 


Under the drawer, on the right 


a slide to be used for writing or figuring 


when it is not convenient to use the top 
of the table. Under this slide is a row 
of drawers, the upper drawer holding a 
tray and compartments for instruments 
triangles and a card index. Between the 
rows of drawers and the left-hand side 


of the table is a broad shelf, on which may 


be kept books and catalogs, of which no 
draftsman can have too many, and_ all 
carefully indexed. There is room for a 
Waste basket under the shelf 

The top of the table is adjustable, and 

firmly supported at any desired angle 
by a simple device, so clearly shown as 
not to require any particular description 


\\ hen 


steep angle the large 


the drawing-board is placed at a 
underneath 


can be pulled part way out and the 


drawer 
slide, 


which is clearly shown, will serve 


ds i 


ir the arm and the instruments. The 


rest 1 
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found and the cutting edge has been fin 
ished and hardened and the temper drawn, 
the outline of the blank can be marked on 
the top tool. After this is done, I find 

best, before taking it to the shaper, to file 
the surplus metal away bevel on the front 
edge, up to the outline; if this is not done, 


the shaper is apt to tear the metal on the 


DRAWING 1 





WV 


ABLE AND BOARD 


table is made otf such hight that thre 
draftsman can work standing when he so 
A foot 
This 
illustration shows a parallel straight-edge, 
of Any 


device could be readily applied 


MH. A 


desires without breaking his back 
rest is provided for use when seated 


which details are given other 


HOUGHTON 
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A Combination Blanking, Forming and Punching rl er f ng b r { 
Die ft e¢ et ft e tace ( 
| di oO \mericat Macl 1! the sh 1)« rt thre Tir S1cie I the ) f ¢ 
Fig. 2 shows a combination die and the outside to fit int ‘ " 
punch for blanking, forming and punch work up and down ely ow \ 
ng, complete } ‘ peration, the piece s| ‘ he straight part i ef ) 
shown in Fig It is of galvanized iron bout rT e1OW g edg 
434 nches diame er witl 2'*-1ncl hole Trace t the die when 11 ron es tii 
three equidistant ear half-roune yottom and thu when pushed up thre { 
ring rib on one side ner sl lder of the di Phe hole i ‘ : 
The lower pat r die, Fig. 2, comprises enter of the forming block Ore \ 
1 - 1 \ 
the outside g «dl eine form the ( r the nel rele ot tlie } 
| 
ing block 2, the inner cutting die 3 and the rib \bout ( tron », it 
knockout arrangement }to ll Phe pp recessed 2 inch n ¢ S1Che ! g : / 
arrang ! i Ip] ," 
, | ri , h hold . ud t ] j , \ A 
part o1 punch Comprise ne puncen aie quare cit n cle ! ‘ a 
I, punch 2, inner punch 3, three end cutting die 3 fitting nicely into » t 
punches 4 and the stripper arrangem«e the torming block 2 will work up a I 
. 6 7 WI Phe inner cutting die 3 
The face I the punel first come 1 tT too teel hardened and ground all Vv 
contact wt the cutting edge of the di with four drilled and tapped neh ‘ eee 
cutting out the blank The punch ther n the bottom tor the i-inch = tlat-he 
forces the blank on to the forming block 2 crews 13, fastening >the bottom p 
the latter and also block 4 being pressed 12, the top ot wom 
downwards until they rest on the bottom lusl evel with the part of 
disk 12. The pressure between the face of 9 ner torming blo vhiet ‘ 
SN 
the punch and the forming block raise the bottom e knockou eng | <= . ] 
, 9 — 9 , 
) vce t machinery ee] ne oi — = a 
nner die il , freely up { —— J : vat 
: ( = { " 
nd dowt! d when it re " e botto — aa 
om ] ] 
_— ( 1 nicl TT w the tac 1 the inne 
/ die It dri ed ind t pped 1 thre ) } j 
\ 
a | 
} for two ni eel screw filting snug “ , WS 
— \ ? af : 0 d 
\ V into 1 1 Cl\ 1 thre wot ylaat NN , 
Ne \ 
V1} ‘ SCI \ e lef lo ¢ iY — — a y 
‘ = ike 
hie adil nes rT Vee he ead ; ) ) 53 
rews and t ott f the | 
ie | 
) j ] f 
—_— a q i ad Tr Vi ( 1 
NOC b ( j \ ! 
tton 1 face i ‘ ‘ , 
—— —— 
merican Machini f hal p , 
rHE VPIECI ) I 1 I} : 
t ad 1 TT I ‘ ) I 
punch 2 kee the e in the middle 1 nerv-steel p ‘ \ es 
ne pt hen rave pward clea I ‘ I t I ng 
ng the blanks, whicl I \ rr evect entel << S li i < i 
: wards by the ~P —— re on the ewed int e plate 1 \ rubb ) 
forming bl 2 and the centra Nock 4 Q 1) ! ( ) 
I} tripper 5 he put el es the er 10 and tw i 1 
\ ¢ ? fri 1 t] pine mmiple v rt t 1 ) 
makings the different watts of 
( member he dice vy b mace { Ref 1g ‘ pp 
d block of tool ste bout 7 inche )) ti he put iider 1 nachine 
und by 2 inches thicl It can als ) el torging r ut it mia ( 
made I forging of ind machinery ! vill of ( ‘ 
stee It machined a OV the inner “ ( ( lastened 
cle fl out ly ch in dian put t ) ter dened nd @g 
( v n the fini d blank, to allo ru 
; ‘ . n the rib the <¢ g t | i ‘ ‘ ) 
¢ ror 1 o} ( WT “ thont ny ep t thre c t ( ) 
‘ , ‘ three ’ for the pro ! t i erinding the f { 
C¢ 1S 1) tiie ) ‘ I ( t 7 rLITIC cl ) 
pe \bout the tace re ! ! 
he | Ct ed tiie le nc! I yy I 
irgel diameter, forming quare enoug! ‘ pul 
det \t e | tte e «te oO ( t \ ‘ , 
cessed incl rer in diamete Ce | er p Hl. R. R 
ina ( 5-10 ine deep his is threaded IM nae ind pl ecting a 
ind the round dis hat comes up n It dn tan Interpretation of a Shop Sketch. 
I | 2 li } U1] to f 
igainst the shoulde ind tlush with = the nner die, wl 1 be abou Ou editor Amer n M 
bottom of the die is fitted into it Four smaller in dian t hi 1 | f ‘ 9 
inch holes are d led i f the fo fit hed blar t \ 1 - ain . 
steel pins 0 f{ the ib t ) t re ) S|] p 
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M1 


enthusiasm 


Orders.’ W. Osborne and Randol 


is usual bristle with their 


vhen writing on this subject. 


here has come to my notice a case of 


suing an order in poor form, This order 


as. | believe, sent by party No. 1 to party 


No. 2, who had instructions to proceed as 


per sketch and bore and face off a brass 
hroat piece furnished him, The work 

beyond the scope of party No. 2, so 
he in turn gave the job to party No. 3, 
vlio proceeded to work on the job and fin 


information from 


his 
the original sketch furnished party No. 2, 


vhich 1s 


hed it, getting all 


reproduced in Fig. 1, including 


the written instructions upon it 
\bout a month afterward party No. 2 
wled up over the ‘phone and asked if No. 
party still had the sketch from which 
he worked to machine the casting Party 
Ni 3 produced the desired sketch, at 


point the trouble and argument. be 
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ing at least two views of the casting, as 
shown in Fig. 2 

I would be much gratified if the editor 
of the AMERICAN MACHINIST would give 
me his construction of the meaning of the 
words “center to center of holes” in this 
case, as hole 41 acted as a swivel with hole 
B as 2 
casting Ss. £. X. 

[With the the 


plane, 


locking point of a hinge on the 


holes not in same 


the 


two 


Fig. 1, without memorandum 


at the top, cannot be considered a com 
plete drawing. It was not an unreason- 
able assumption that the memorandum 


was intended to supplement the view given 
and take the place of the side view, the 
9814" 


figures as 


showing 
the 
The mem 


memorandum centers” 
the 


sketch were to be interpreted. 


how same given on 


orandum alone can only be interpreted in 


the manner in which it was interpreted by 
party No. 3. On the other hand, the fig 
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more complaints than remedies Che 
most efficient of the latter suggested was 
to job and quit manufacturing or to manu 
facture and quit jobbing. That would most 
from but 
do 
line alone will keep your entire plant busy 


all 
large 


certainly keep them mixing ; 


what are you going to when neither 


time? If are located in a 


and 


the you 


city employ transient 01 


“tramp” mechanics and for 


power by the meter, you can lay off and 


pay your 


take on new men as conditions warrant; 


but if you are running a shop in the coun 
try with a_ factory surrounded by the 
homes of your trusted and tried men, who 
have become part and parcel of your or 
ganization, it 1s expedient to have your 
payroll as constant as possible and keep 
little There 


times both lines 


your community together. 


are even when running 


that there is a big rush, with a capital R, 


on both the jobbing and manufacturing 





Lesbase 














2! 
2 B 
28% 3 
FIG.1 THE SKETCH WHICH ACCOMPANIED THE ORDER 
gan Upon examining the sketch, party ures of the sketch alone can only be inter 
No, 2 said that No. 1 had condemned the preted in the manner claimed by party 
asting, stating that it had not been bored No. 1 The best case that party No. 1 
s per instructions given, thus giving rise can make is that he called for the cente: 
toa total expense of about $400 extra. In- distance in two ways, which did not agree 
vestigation showed that the work had been) which is equivalent to a confession that 
done as shown in Fig. 2 the instructions were ambiguous and 


\s people will usually resort to all means 


to divert the blame of a mistake from 
proceeded to blam« 


No. 1 that the 


bored to 2s! 


themselves, so each 


the othe Party claimed 


casting was not inches cen 


ter to center of holes, and stated that in 
boring it in the manner which No. 3 had 
bored it, he had not followed instrue 


was really between two fires, 
ind No 3 


tions c¢ 


claimed that the written instrue 
all 
had simply carried them out to the letter, 
that the 


him from blame. as he 


le ale d 


sketch could not be called a draw 
sheet 


without hav 


Ing of nN mformation 


Had party No. 1 
ed the work to be done as it was done, and 


had 


hence defective intend 


the 


party No. 3 done it reverse way 
party No. 1 would have as good a cas« 
as now It seems to us that the original 
error was in the instructions given and 


that the -Ed | 


fault lies with party No. 1 





Jobbing and Manufacturing 


Editor American Machinist 


here has been, in your valuable paper, 
considerable discussion of shops which do 
a jobbing busi 


both a manufacturing and 


, 
ness So tar there seem to have 


been 





io holes ae 
2; holes 
28 l a | 
FIG.: THE WORK AS MADI 
imerican Machiniat 
Phen it is up to the Old Man to do the best 
he can and then grin and bear it, and t 
decide which customers also can and will 


grin and bear the longest \ man who 


wants a thankless job, general cussing at 


] 


a chance to hustle his legs off and to show 


his superior management and ingenuity 
all at the same time, and then be looked 
upon by the customers, management and 
workmen as pretty incompetent and ignot 


ant, should be in the aforesaid Old Man’s 


shoes 

No permanent cure of the « has a 
vet been effected Much can be don 
however, to alleviate the trouble by hav 
ing a regular system and then following tt 
is much as possible Let your business 
policy be to have the firms who hand 
your manufactured goods place the 
ders as early as possible and advise you 


f future orders that are to follow. Show 
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them by arguments applicable to the work 
in question that it is to their own best 
interests to do so. Don't hesitate, unless 
you have reasons of your own for doing 
so, to explain to them the shop condi 
tions that make it possible to do their 
work more satisfactorily when spread 
over more time. In your jobbing work 
find ont the widest limit of time you can 
have on each job and then work it in 
where best suited among the manutactur 
ing, with the objective point of getting it 
out on time. Don’t take any job that you 
can’t do without upsetting your system, 
unless you are certain it will pay in one 


way or another, and never promise sl 


deliveries that are next to imp le. I 
your customer you Ww do the best you 
can, and dor \ worry if he does not 
get it quite is s 1 s he w \] 
your price ( Workmanship His ) 
spe ik Tor the elves (Qt coul th 
first pa IS sentence doe I Ply 
to oO pu }) emerges es. 5 It 
Jones mewhe n the neighbor! 
does an unsatisfactory ) rr d 
and then has to soak his customer for 
demoralization of his shop, tl g 
f \ to follow tl er ( 

nd 1 race necl 1 with 
him 

Better to establish a reput 

| | ] Ne ( he V« 
t 1 you t rrow mort 2 nut Vill 
pr hably rea dow1 galhn mn wet I 
tw If you take mv advice vou w take 
it around Smith Hle ow probably 
have it in his shop longer, but it be a 
good ol Vine s don ind he wont 
cl ree I 1 uch eithe lt t iL sib 
{ him to rush it he wi d it he can't 
he'll te | vO s and then vou can go t 
Jones; but Smith is the bette 1 to 
have do it Now, [ don't advise you 


Smith, to put fine finish on or anything 
of that sort, except where required, which 


takes extra time, for then Jones, with 


reputation for speed, could start and d 
better work and still keep ahead of you 
on time, but to use your best judgment of 


the conditions and work according! 


The combination shop manager has t 
be a thorough mechanic, a good business 
man and also a diplomat, and he has t 
make up his mind to work hard and tl 
hard before he can succeed. The requir 
ments eg te that thre | 
of the 1 hine business. On e han 
has nt nanufac 2 g 
leat irregula 1 ot 
' hines yee ee , 
Whatever v be \ 

ttendant Sxtiure 1 i 
= - 

] ++ ] p ] 
t re ( l { S 
T t T t qT t t ) 

t b ( 1 ‘ \ ped i f 
7 ] ? he ) ) + 
d pt Spec Ss Ss 1) 
shen Gx morhines , ' 
Z vers Hle has to w the odd jobs 
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thereafter can 
mated and paid for just as the doing 


have 


Phe ambition of the 


r is own boss, and it 1s 
TIl¢ ndable 
be envied So tar as | 


y one line of work in which a man 


rely his own boss, and that is in 
doing things—no matter what—in new and 
better ways. The knack of it lies always 
in the study of causes, to change them. 
why, in 


Why are things as they are? and 


each specific case considered, are they not 


better? his is the 


] question to be 
ved, ind in the 


’ 
Only 
details of its solution,and 


is far as we have gone,the best work of the 
best workers has been done. The most 
progressive lines of activity must be those 


in which the most of it 1s done, and the 


has no 


of it 


mechanic or the engineer reason 


to be ashamed of his thus far 


share 
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Stopping Off From the Middle of a Pattern. 
Editor American Machinist: 
Mr. W. Johnston, at 


int my method of stopping off a head 


page O4, calls into 


acco 


, 1 
LOCK 


making a shorter casting than the 

He says, “‘] 
that it is a method no practical man would 
fact the 


proved 


pattern venture to remark 


adopt.” That is perhaps so. In 


attitude of the “foreman molder” 


that it was so Llowever, the method 


proved a success in that money was saved 


by it; and, not only so, but the same 


method has been since successtully em 
rain 


ployed in casting short “suds pans”, 


water gutters, tanks, ete., from long pat 
terns, proving that the “practical man” 
does not always use the best practice 


Phe methods deseribed by Mr 
of thumb” methods, of which 


Johnston 
are the “rule 


the usual molder is the “ruler,” and were 


suggested in the first instance by our own 
men as ways out of the difficulty of doing 
the job my way 

\s to the danger involved in filling up 
the hole left by the upright of the pattern, 


do this, If 


imagine him able 


surely a skillful molder can 


he cannot, how can we 


to mend up a part of the mold itself and 


not have it wash away? 


By the way, the sketch shows that it 


would be impossible to remove one upright 


and fasten it on to the pattern in another 
place, and thus one method of Mr. John 
ston’s 1s quite “off.” 

Francis W. SHaw 


The Metric System in the Shop. 


Editor American Machinist: 

The extended discussion regarding the 
metric system now going on through your 
that 


vears ago I was in the 


columns recalls to my mind the fact 


some ten or twelve 


employ of a prominent Eastern firm which 


secured an extensive order from a gun 


manufacturing concern in’ Berlin, Ger- 


many 
The 


for an plant of 


order 


Was entire 
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equipped with small tools to 


machines 
gun, including several du 
for the 


manufacture a 


sets of drop-forging dies 


plic: t¢ 


gun 


parts 
from 
The 
people 


Drawings of the parts were sent 


Berlin and were of course metric 


tools 
and were dimensioned in inches and com- 


small were designed by our 
mon fractions, although some decimals of 
the inch were used. Almost all of my work 
was in sinking the forging dies, although 
I did some gage work; so I had experience 
work 


on the roughest and the finest 


When the drawings came in and we saw 


what the figures were we dropped into a 
hardware store and bought a metric scale 
of convenient length and used it on the 


dies, scale measure being close enough for 
this work 

| did 
on the gage and tool work translated the 
The 


Berlin used a metric micrometer to inspect 


not buy a metric Inicrometer, So 


figures inspector who came from 


the work turned out by workmen who 
used the decimal inch micrometer, and | 
do not remember that there was any par 
ticular trouble about it. 

Now here was a state of affairs which 
seems ridiculous—the use of the fractional 
inch, the decimal inch and the metric 


measure in the same work—yet it did not 


even Cause comment 


It seems to me that the common and the 


decimal divisions of the inch are, for all 
practical purposes in the shop, as different 
from each other as the metric system is 
from cither of them A. J. Strone 


Dayton, Ohio 


The Kaiser Visits the Shops of Ldw. Loewe & 
Company. 


The many Americans who have visited 


the shops of Ldw. Loewe & Co., in Ber 


lin, and who are personally acquainted 


with the men who own and manage them 


will be interested in the following account 


of the visit of the Kaiser to the works 


We take the account from /:nginecring 


The interest taken by the German Em 


peror inthe industrial progress of his em- 
pire is well known Phe attention and 
countenance he has given to the = ship 
building and marine engineering enter 


prise of the country have done much to 


foster the growth of what has now be 


come a great and firmly established na 


tional industry in) Germany \ fresh 
proot has just been given of his attention 
to the higher interests of the nation by the 
the machine 
Loewe & Co 


the 


visit he paid to 
Messrs 


was accompamied by 


1 rolonged 
tool 
at Berlin He 
Empress, the Crown Prince, Prince Henry 
the 


works of Ldw 


of Prussia and Princess Henry, as 


well as various officers and members of 


the suite As our readers are aware—tor 


we described these .works very fully soon 


after their completion*—the Loewe estab 


lishment constitutes one of the best ap 


also 
and 


*See - ng inecring, vol. \xviii, page 380 cf seg : 
AMERICAN MACHINIST, Vol. xxii, page go7 ef seg 
vol. xxill, page 456 ¢f seq. 
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pr inted and complete machine tool fac 


tories in the world; and the Kaiser, 


his wide knowledge of engineering prin 
ciples, was well able to appreciate thei 
excellent organization \ considerable 


part of the day was spent in the examina 


tion of the works, under the guidance of 


Mr. Loewe, Mr. H. F. L. Orcutt and 
other members of the engineering staff 
His Majesty was much interested in the 


provision made for the comfort and wel 


1 


fare of the men, especially the well 
designed washing and wardrobe arrange 
ments, as well as the apprentice school 


and other departments of a like nature 
At the he told Mr 


Loewe he recognized with gratitude that 


conclusion of the visit 


in these works he saw a model for the 
whole German industry It is worthy of 
remark that the Loewe works were as 


sisted at their inception, many years ago, 
by the help given by the German Govern 
ment, not by means of subsidies or such 


] 


artificial aids, but by reasonable assurance 


of work. The Kaitser’s recognition of the 


efforts made by the company must have 

been very gratifying to those concerned ; 

but the satisfaction felt by Mr. Loewe and 

Mr. Orcutt cannot fail to have been 
oj 


mingled with regret that their colleague, 


Mr. Julius Paye 


the late general manager, 


ken, who so recently passed away, was 
not there to hear the appreciative words 
of the head of the state. No man evet 


strove more honestly to be faithful in his 


duty, without thought of personal gain 
both to those by whom he was employed 
and to the men under him, than the late 
general manager of these works Mr 
Pajeken received his engineering educa 
tion in England, and later in America. He 
spoke English like an Englishman, and 
possessed in full measure those sterling 


qualities which Englishmen most prize as 


national characteristics 
The Electric Drive Modifying Machine Design.* 
\Ir Fred W 1 


mechanical 


Taylor, in bringing before 
the Taylor-Whit 
steel, gave an impetus to the development 


of steel which is truly re 


1 


the world 


cutting tools 


markable, and in fact has been revolution 


ary, As a consequence, this, after all, is the 


vital point of all modern shop equip 


most 


ment, but the installing of the finest motor 


equipment and the best tool steels cannot 


show the whole possibilities of their eff 


ciency and desirability unless our machine 
tools are so modified and re-designed as 
commanding position of rugge 


] +] t ] 


ness between the motor and the tool 


take the 
It is not surprising, but is to be expected, 
that the modification in design of machine 


tl 


tools of all classes, to make them the supe 
rior of the tool steel, should take time fat 
in excess of the almost meteoric improve 
ment in the cutting tools. It 


is gratifying 
that our ] 


machine too 


to note, 


however, 
builders are keenly alive to the necessities 
and to note with what signal 


the 


of the case, 


success they are meeting new condi 


*Kern Dodge at the New York Railroad Club. 

















TwWons 


imposed This change will call for 


new drawings and a 


patterns 


ft experimental work, in order that theo 


et and practical harmony may result 
To fully realize the vast amount of labo 
nd money that will have to be expended 
by the makers of machine tools in the fu 

e, it 1s necessary to remind you of the 
cuts you are all familiar with in the trad 


is of the past, in which, if you 


a line of drill presses may be shown 


1 the exception of using back 


reached, the 


n which, witl 


gears after a certain size is 
drawings simply represent the smallest ma 


the de 


of the various other 


photographed up to satisfy 


mands of illustration 


sizes, so that from the largest t» the small 
est the dimensions of the parts progress 
symmetrically throughout. The same may 


of other machine 


the 


be said of lathes and 


tools. The 


ditferent 


catalog of future will be 


In the first place, even the 


quite 


nomenclature may have to be changed 


We are now in the habit of speaking of a 


12-inch lathe, or a 24-inch, or a 36-inch, 


ind at the same time forming a tolerably 
accurate mental picture of what the ma 
chine would look like, inasmuch as_ the 
dimensions given have a reflective effect 
n the general design, all of which being 
symmetrical, in view of these dimensions 
In the future, these dimensions will be 


but secondary or incidental, in the sam« 


sense that the length of a bed of a lathe 
s now secondary or incidental, and the 
i2-inch lathe may, and properly should, 
ive just as heavy gearing, same power 


applied to it, and the same rigidity as the 
the of a 


the 


with exception proper 
his 
the 


rk and resisted by the tool-post will, in 


llowance for leverage strains 


because the power to be transmitted to 


many cases, be the same in all sizes, 


the design of the tool 


look 


s a consequence, 


abnormal 


t the future would 


as 

npared with the designs of the past 
Phere is no logical reason why a lathe of 
36-inch swing and a lathe of 12-inch swing 
should not both be capable tf removing 
the same amount of metal in a given time 
\gain, in the past, many tools have been 
dered of makers because of the state 
nent made that only 3 horse-power was 
required, whereas some other maker may 


his tool of the same general 


would require 4 horse-powe1 


ituation has been absolutely — re 


versed, and the tools of the future will be 
desirable just in 


of 


uable and proportion 


to their standing and success 


capacity 


fully transmitting the largest power that 


he absorbed by the cutting tool 
Thus we see how important and_ far 
really is. Is 


the 


aching this general subject 


to take 


it not just as important same 
a small lathe as it is on the larger 
ne It is possible that the machine tool 


be 


case of lathes, but will be 


f the future will not rated by its 


swing, as in the 


rated by the amount of metal removed. In 
ther words, the rating may be by the 
depth of cut and feed at 60 feet on .40 


AMERICAN MACIIINIST 


) 1 stec 1 i ( ie ine nN ‘ 

se Of dl resses ( 1 \ ( 
LIVE SIZe ¢ \ } ( . ‘ st 
dadard mate 5 wm 8S 5 l e dat i 
metal removed 1 cases t ( 

self ‘ ) designed ‘ 
pres gs OF dee +N . Sap 
~ the ¢ ( i\ ( \ s TiN cic 

1¢ (’ ( ( en | tT thre | 
dic Ve I the size prec rt wot! 
ccommodate In other words, the swing 

fa lathe w 1 ( nal ( sp 

) \ S a me remove ha tiie eng 
tf its bed or the ¢ ir whic May 

paintes 

Phe new tool steels and the mot driv 
ly have p ed MWMWIst ClCaATLY ( V¢ 
spots of old designs, and I recall, among 
other instances 1 4&-1nc e doing e¢ 
nomically, work that could be easily hat 
dled on 24-1111 ithe mit the 24-inch 
existing design will not pull the cuts and 
feeds which shi uld be taken, nd ‘ 
taken, by e 48-inch lathe to give e 
cal res . 

Phe we eterred t CONNEC 
with chain gears. It 1s found to be almost 
impracticable cep pattern ( 
width and diamete f gear which mav be 
asked 1 e Vv tons W dt 1 \ 
be from 11k up te 12 iches na 
qciametet 11 1 3 ches p to © teet na 
7 fee | theretore found che ip 
keep \ 1h 1 ht ra patt 
practi ills CAE eact the nN dimen 
so that enc ar e mav ix sea t 
Intermediate es down to that of the nex 
smaller patter when used at its ful dl 
ete! his gives, of course, great opp 
tunitv of ( \ 12 Y Worth nd w 
ove! SO } « 1 lhe \\ I le 
diameter than 24 inche it found best 
to do ita mm the g&-inel he referree 

In a certain sense the well yn ris \ 
between the irmor-pilercing pt ectile ne 
armor plate cing repeated he strug 
ari etween tl m der ( te na 
chines ups which they are to be use | 


many years the tool was 


would be burnt or quickly dulled or broke 
off without any damage being done to the 
machine itself Now we have reverse 
condition: modern too eel will nd 
up to t wo \\ ( CICHLIESSIS 
searching out the weak spots in machin 
design. Witl e data and experience 

eady at hand, it mw possible, where 
the problem of or-driving d existing 
machine 1s before 1 make a complet 


analysis « v im 
ing itself, and so modify and strengthet 
the tool as to make it able stand the 
demand and transmit the energy which the 
motor so beautifully delivers to it CCE 

fully to the post It is wious that 
the machine-tool builders who are = pro 
gressive enough to realize that the motor 


driven tool has come to stay, and that thi 


steel is also a fixture with 


high-speed tool 


us, with possibilities of still further im 


provement, will certainly reap a 
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Alcohol as a Source of Motive Power. 
Consul-General Frank H. 
Berlin, is in the habit of sending in con 


sular reports of unusual value, and _ it 


seems to us that he has, if possible, out 


done himself in a recent report, which 


the 
which crop. 


gives information regarding cultiva 


tion of potatoes in Germany, 
beside the ordinary use to which potatoes 
are put, is used largely in the manufacture 
leohol. denaturized, 1s 


which, beit 





1g 


used for industrial purposes, and among 
others for lighting and for the develop 
ment of motive power. He gives particu 
lars of an exhibition held in Germany at 
which some fifteen or sixteen varieties of 


potatoes which are now accepted as stan 


dard there were shown, with particulars 
regarding the methods which had been 
used in planting and cultivating them, in 
cluding full information. regarding the 
kind of soils used and the fertilizers em 


Phe government experiment sta 


ons have atly assisted in the develop 


gre 


scientific culture of the potato 


ment of the 


in Germany, and it seems that there are 
large areas of a rather sandy soil there 
whi ire well adapted to the growing 
f this crop, especially when improved by 
C1 rs specially selected with a view 


to their adaptation to the needs of a 


given 


Soul Instances are reported where, by in 
tensive cultivation under favorable condi 
tions, 14.4 metric tons of potatoes were 


grown upon an acre of land, while 8 and 
Q tons per acre are the usual product in 
practical agriculture 


In the use of this alcohol for lighting it 


is employed in a great variety of lamps, 


chandeliers, street and corridor lights, in 


which the alcohol vapor is burned like gas 
a Welsbach mantle 
such 


in a tlame covered by 
he that 


tions alcohol vapor burns with an 


report says “under condi 


mcan 


descent flame which rivals the are light in 
shaded to 


the 


brilliance and requires to be 


adapt it to the endurance of human 
wn” 

Mi 
i great nnprovement 


and finish of 


alcohol 


\lason says there has been recently 
in the artistic models 
lamps and chandehers for 


hehting and that this method ot 


lighting is now competing with increasing 
success with gas and electricity. It is used 
iso in heating-stoves, and it is thought 
that it will largely replace the steam et 


gines now used for various purposes, es 


vy in agricultural work, there being 


with this engine no coal or water to be 


provided, no fireman needed, no offensive 
mells or danger of fire and finally greatet 
economy than with the steam engine bor 
power purposes what is known as the Cen 
tral Association undertakes to deliver free 
at any railroad station in Germany ce 

naturized aleohol of 90 per cent. purity in 
quantities of 180 to 200 liters for 15, 16 

ind 17 pfennigs per liter or approxi 
mately 15, 16 and cents per gallon, ac 
cording to the material used in the dena 
turizing \s the consumption of a modern 


leohol motor for farming purposes is 


Mason, of 
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about 0.5 liter, costing about 2 cents 


per 
horse-power hour, it will be apparent that 
in Germany at least gasoline and kerosene 
have met a serious competitor as fuel for 
motor purposes 


Mr. Mason that the 


\merican Steamship Company has in ser 


says Hamburg 


vice a harbor inspection launch which, 
ay 

with a 23 horse-power’ alcohol engine, 

makes speed of 10 knots, and prepara 


made to greatly extend 


being 


the use of such motors in launches and 
ship's boats of the German Navy It is 


vehicles 
sfaction and success 
legislator 
the development 
‘port of 
It seems to tell of a very 
from what is 
likely to be an increasingly obnoxious 


\We 


the Standard Oil Company can 


how 


nonopolize 





ground in 


the 


} of + 
Which potatoes can be 


manufacture of aleohol, and 


if it can be prevented trom 


securing special 


ites fo insportation by means of which 

t « void the compe n of this new 
ree Of Motive powell seel likely 

it aleol fo se in automobiles and in 
manv places where ind gas are now 
used will prove t successtu nad satisfac 
tory competitor tor them, and most 


earnestly to be hoped that it wall 


thing to do, of course, is to secure the 
removal of the present obstructive and 
senseless tax upon alcohol used in the 


arts. and the simple reading of 
» ought to bi 


referred sufficient 
any Congressman favor such removal. But 
l field in 


Is the 
()i] 


which the 


lard Company will be most 
put forth, 7. ¢., in 
egislation tending to remove 

nnow placed upon this most 


servant of man 


A Defense of Monopoly. 
It has 


Vanufacturer, of 


not been so long since The 


Philadelphia. scolded the 


machine-tool manufacturers of the country 


very severely for presuming to have opin 


Y their own regarding reciprocity and 


the effect of thi 


tariff upon the machine 


these 


We are 


business and for expressing 





therefore much s1 rp! sed to find in a recent 
sue of that journal the following taken 
Irom the Vem 2 wrua ( wmmerce 
tl ving rep ed wit t ment and 
so presumably with approval ids as 
follows 
It is mnomalous econom ndition 
when the price of a raw material so enor 
sin volume, so widely distributed, and 
n demand for h variety of scattered 
madustries Ss iron ( fixed 1 t veatr 
hy thre igreement ft a few 1¢ m stly 
! 1 sing mbination of cap 
las been done at leeting at 
( Ss wee nd thie prices for 
ditterent classes of e show msiderable 
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advance over those of last year. This in- membered that 1,300 gallons a day is less lng 

creased cost of material will undoubtedly than 1 gallon a minut The writer hereot | ( \ district ry 

show its effect throughout the 1 nge < f Vs n Harlet fla where cle t1\ pr ne l eines ng t i 

prices from pig iron to the finest forms of ve leaked for a year at a rate which w 

finished steel. It is assumed be stified estimated at 1 ess than a gallon ! c { 
T 


by the demand for the product, | i Ite; ’ 
made possible by a monopolistic control of T F the day 
lable to meet that demand t Dawson vel d be 


the supply available t 
he profits of the few, con ; : 7 for 
th Foreign Markets for American Goods. 





It will increase f 





trolling largely the materials and instru 0 
, . ; F Advices trom Australia do not point t 
mentalities of a great system of industries, ' , { || 
- ery ronusing stat 1 ttairs | ng 
at the expense Ot the great nass of con l . t ”) eut 
| Te or ; gricultur a 1 samp and it is t , 
sumers. What has enabled this combina ; ; . demat p , ( 
' ; , ' basis of the colonies’ condition—there is 
tion thus virtually to monopolize the supply ‘ | ‘ nstruct nd 
7 ~ ] | ] tart ene , 
¢ } ‘ } glut otf Canadian and United States Y 
of a material of the first importance, and t ¢ { 
to fix its price from vear to vear. is the tur: vie a icl ery . 
barrier against foreign competition main SrNty Oeene PE ~ soe . 1) ] “ ‘ 
tained by the government in the shape of ! exporters W ‘ 
; ; , ; further deliveries Chere ts ( \ 
a duty upon iron ore and upon the various ( 
products derived from it Sy this defensi I grea ( 1 1 
f monopol ' - ete , eS te material In New South Wal 
wai ; ; ew ra \ q nol ft \ O A , 
CO] ‘ 
—s ( CCE 
= a rege nw 
\ ring par : plat | . 
| Ss t \ 
new ) ( I \ g | 
nett t H | ; 
o < . \ust d 
t re S : g 
res A not ree. distit | ‘ 
| | ‘ { ‘ . 
us ' I ; | i ;' : : 0 } y 
1-O4 ct er ( ( \ v \ 
ICrol . ndn mete be eve ept t] ‘ Dre 
there . s ch ditferenc rr \ n dec ent eve 1 ‘ | 
nal ¢ s ot le im nd n ts hands f te recor ; 
adivis 1 t S here be veel < ther ’ ts preset wndert neg \ ‘ 0 d 
has « — tian , 1 t 
i ( t tq ¢ I nqu re turthet nt t ’ tte | ‘ ¢ \ y 
qually bothersome, so far as ma ( anions 
nercial agents. banks : ed Stat ‘ 
~Hop perations ire concerned It thet R T+ , + ’ ’ \ 
ie patie ; consu the country w ( | 
words, we think little or nothing of ( ; , = \ \ | on 
; desired information . 
conversions we are always making in ma ‘ , cert 7 
nolish 1 eT ; te ] F 2 | 
chine shops from the common to the de« 5 - oe | -” ne into 
rie _— tained , 
vines have ( Ne i fi ( ( } 
mal divisions simply because we are alway - ' Cane ( . ; £2,448,000 for the ten 
making them, and not because thev art Purk re t +] ‘a 190 gainst 
| ult hat rat te fro1 actures hey are well mad vl the : ; , 
ess ditt O Make t . te | i a oa ‘ ; Lt 74.000 tor 1 rr? ponding pet d ot 
the English to the metric system, or 7 proximity of Egypt also tacilitat " 
versa. It is a point based upon machine most of the Eng firt wing dep , — lect A tn 
shop experience and is well worth atten there There is also an. ever-incre ng bh, f the richest markets in the near 
tion ly those who wish t fairlv consider trade in German engine \mer n mal tes at anne f milar goods have 
both sides of the matte ers should note this fact. because t gor ia i £222. 900 to £2.202.000: while 
——— ——_ shows that trade not ec ! () ge River ( for t quart 
Tol l Kendr CK Bang now the ely dependent oot thre , « 1 ( 1 tire ‘ ( sSente I TOO! 1 {tx the 
vorld as a professional funny 1 s kick depots i1 gypt. | understand Koltt fioure £6.000 £19,000 per 
ng ab his bill for wate he mete f Mage Irg me the Ge ! ee idee 
n his se registeres 7.530 2 sin eC! t] e wl e enone ‘ 
go day r about 1,300 2 ons a day, which demand ecu Or tlie ene 
he s s ridiculous He savs The univer 1 9 ‘ G et Oil eng A Report of a Meeting 
meter now , , 19 Deccetas Hida axanciaehintinin , 9 ; { f ' 
tive ¢ ti cl ge? r ) es t ] 1 or \ ' ' the 
s¢ \ ) Tess I \ ld 1 ke me ( 1 I \ in 
thie ding 1 ( time \\ ent 1) \ ‘ S ve 
ive 1 ght S eng i] () t 
Nir B ng ~{ O¢ vo 1 ( { tt | 
ve ‘ side f t pprox OO oine ‘ 
nat f t ( " g h 
t M v I f I \ ( ( vg 
1 | Kn oOo 
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“Sir: The report in your issue of Feb 
the the 


American Society of Mechanical Engineers 


ruary 13 of presentation before 


of my paper, entitled ‘Gift Propositions 
for Paying Workmen,’ is not a correct 
one 

“Your New York representative says 
that my paper ‘was in opposition to. the 
bonus or piece-work system.’ The paper 


distinctly advocated the piece-work sys 


tem he report says that my paper ‘con 
tained imaginary conversations between 
the boss and the workmen. The paper 


contained no conversation, real o1 


imag 
inary Phe remainder of the report seems 
to assume that my paper was a trade-union 
affair, or it has no relevancy. My words 
introducing thre papel distinctly called it 
tention to the fact that it had no sympathy 


with trade unions or what they stand for, 
1 nothing in the 


and paper would warrant 
any assumption to the contrary 
Inquiry for Machinery. 
(105) Who makes machines for drilling 
holes through diamonds that are used for 
Industrial purposes 


\ chicken was 


viIVen to each of the em 

ployee at the Sharon plant of the National 

Steel Company for making a new record 
for the month of February 

Some New Things. 
THREE-SPINDLE ATTACHMENT FOR UPRIGHT 
DRILI 

his device consists of a bracket cast 

integrally with the quill, and fitted with 

three spindles and suitable driving gears 


The two outside spindles may be adjusted 


toward or away from the center, the inter 


mediate gears being readily shitted to ac 

















THREE-SPINDLE ATTACHMENT DRILI 


FOR 


the 
Phe minimum distance that may 


commodate the different 


spindles 


positions oft 


be obtained between the spindle centers 


is I inches; the maximum center dis 


tance is 3'> inches, this giving a distance 
of 7 inches between the 


The chuck for 


outside spindles 


the central spindle 1s not 


*run at a 


AMERICAN MACHINIST 


shown in the illustration; it is, however, 
similar to and mounted in the same way 
When so ordered, the 
arms which carry the adjustable spindles 


as the two shown. 


are made at an angle instead of in a 
straight line. This device is made for both 
I 3- drills by Reed 


Company, Worcester, Mass 


and 20-inch Francis 


MOTOR-DRIVEN 


SHAPER 

The engraving shows a 25-inch crank 
shaper driven by a 3!2 horse-power motor ; 
the latter is of a constant-speed type and 


high rate of speed. Power 1S 

















MOTOR-DRIVEN SHAPER 


transmitted from the motor through a pair 
of cone pulleys and belt; the driven cone 
shaft of 


being connected to the main the 


machine by suitable gearing which gives 
the shaft a relatively slow motion, although 


Back 
provided inside the column and 


the belt is traveling at high speed 


ears are 


7 


these in connection with the four-step driv 


ing cone give eight changes of speed for 
the ram. The longest stroke of the ram 
is 25!5 inches. The table, which is sup 
ported as shown, has automatic cross 


travel of 26 inches; the vertical travel is 


1614 inches; the down feed of the swivel 


head is 9 inches. The rocker arm is double 
at the upper end, and shafts requiring key 
seating can be passed directly through the 
This shaper is built by the Amer 
Tool Works 


machine 
ican 
Ohio 


Company, Cineinnati, 


r-SOUARE CLAMP 


This clamp is attached to the under side 
of the T-square head and holds the square 
securely at the edge of 


1 
along 


any 


point 





a 








in Ma nist 
— ad 
r-SQUARE CLAMP 
the drawing-board, thus allowing the 
draftsman the free use of both hands in 


section lining and other work Che innet 


end of the clamp lever,is curved as shown, 


and held by a against a 5-16 inch 

rod the 

drawing-board; as the lever presses against 
j 


the head of 


spring 
] 


secured to the lower surface of 


the rod it draws the square 


ie board. A 


tight against the edge of 
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slight pressure of the finger upon the outer 
end of the the square. If 
the use the 
independently of the clamp the latter may 


lever releases 


draftsman desires to square 


be held open by means of the spring clip 
at the outer end of the clamp. This device 
may be applied to either fixed or swivel 
head T-squares. It is made by John Grime, 
1709 Seventh street S., Minneapolis, Minn 





Technical Publications. 
‘The Premium System of Paying Wages.” 
Seventy 634x8'%-inch pages, with tables 


and diagrams. Reprinted from a1 


the London Engineer. Price, 1 shilling 


This pamphlet is a reprint of 
from 


of articles our English contemp 


rary, The Engineer, and is an indicat! 


of the shown 


The pam 


I 


interest which is being 


the Premium Play in England 


phiet explains fully Mr. Rowan’s method 


of dividing the gains due to increased pr 
duction and compares it critically with the 


method which is mostly used in this 


try—the comparison being emphasized by 


diagrams which show graphically 


cffects the two methods on time, cost and 
Wage rates 


to be tl 


Mr. Rowan’s method appears 


e dominant Great Britain 


one 1n 


and was explained in an article by him 


at page 49 of last year’s volume 
Distribution.” 
287 

/ 


“Conductors for Electrical 


By F. A. C. Perrine 6xg-inch 


pages, with numerous illustrations. D 
Van Nostrand Company, *New York 
Crosby Lockwood & Son, London 


postage, 25 
the and 
manufacture of conductors, including their 


Price, $3.50; cents 


This is a treatise on materials 


insulation, as well as upon the calculation 


and construction of circuits, pole lines, 


underground conduits, etc. Calculations 
for both direct and alternating current cit 


i 


cuits are included, the latter of which the 
author considers that 


The 


immense amount of labor and ts, of course, 


he has considerably 


simplified work has involved an 
of interest chiefly to electrical engineers 


Personal. 
. 


Will F. L send his 
address to the editor? 

Dr Sellers, of 
announces that he has admitted S$ 


Johnstone kindly 
Coleman Philadelphia, 
| Li Ww 
an his general 


ard Rippey to interest in 


office practice as consulting engineer 
Mr, E. S 


at 309 Broadway, New York, as consulting 


Farwell has opened an office 


engineer and will pay attention particularly 
to the inspection, testing and designing of 


power plants, ete 


Henry Petre, a machinist who has for 
some time been in the employ of the Otis 


Yonkers, N. ¥ 


to take charge of a di 


Elevator Company, at 


goes to London 


partment in the Otis shops there 
Edgar N. Smith, 
on the B. & M. R. 


and previous to that on the 


roadmaster 
Railroad in Nebraska 


N.Y, Me He. 


formerly 
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& H. and the Boston Elevated, has ac paid $95,000. The company will take pos Steam Pump Cor : York. M 
<epted a position with the Railway Ap session of the building on May 1, and has Untermevet lr | ] ured 
pliances Company. notified its present tenants t vacate at worl i n Su ne& n ing 
that time. One of the latter is George | land, and is 1 nging with two larg 
Commercial Review \ffleck, who is one if the largest dealers (seri col ! 1 ! 
. . in new and second-hand machine tools of Factori n A kk | | 
New York, Monday, March 23, 1903 ek See ae ae : ; ; 
. . . all kinds in the strec He does no ire { 
Recent developments in the machinery know where he will locate vet now in Br 
market leave no doubt that trade is in Phe Philadelphia Pneumatie Tool Con | 
excellent condition. Orders of magnitude — pany has secured a contract from the | { ~. 
make their appearance only rarely, busi Shore & Michigan Southern Railway Com > ( \ 
ness n the n n be ng conn ed oO small pany S ipply hen vit] ‘ pre 
lots, which continue to come in a way that ttic hammers vw they will 
l goodly nd profitable total results rl new Colly ( < ) nd 1 | 
is particularly the case with machine too SVs f re e ve | 
vhere steady buying, embracing all lines tract vardes fte ' ' 
ind emat g¢ trom n \ sources ; 5 t ‘ t ‘ tp t St 
noted ’rices are extremely ft oth fe < \ ( }? t 
nev nd sec d nd acl , j 7 y 
\I has been said recently ) tl ers and f \\ 
city of Ne York establis g and opet Delaware & | ( 
iting | electric light and gas New J 
plant, in cons eof ailewed excessis | PR | ting } ( 
charges ari Ihisa sfact TY service n ( ) \ [ri C kk ‘ () ¢ 
part t ] nNnoanwes n \ t1yirnis ne the 1 eCNXCE ‘ t ‘ ( ‘ ( Ss “ ( 
public lighting Phe Commissioner of Gas mpat \ s _ : 
114 | CIT \ | sm cle 1 elabor ( re \¢ ‘ ( es 1 17 ) 
port favoring the project nd Mavor Low 20 ter 9 600 teet ng, 1 { 
can be counted upon as app1 ng it sO pyar i L& Wolff, Be St . 
PECAUSE I the GOK d send tT the pl ) Ire na { 4 I 
sition ha received it behet prevails n \1 ) ‘ ent | cl I col 
some quarters that t wi! be pushed to In ng I nes \ ] ipita il | I ~~ 1 
complet The trade will be deluding 33,000,000, nanut re the fireat ) vit 
itself if places any reliance in this. Ih vel ns of Dr. Samuel N. MeLear \1 
making this statement we make due allow immense factory will be constructed, prob ert 1) I \\ | 
ance for all that the advocates of the plant tly in Cleveland, Ol 1 
have or will put forth in its behalf, and he Ots Elevator Company has beet pelled t | st turther to their ta 
do not consider at all the merits or de varded a contract for eighteen electi ! tire plant of thr 
merits of what has been or will be said elevators equipped with the push-buttor \met n Car & ( aul I 
against it vstel i rol—th ire numb i King a | 
There are many propositions submitted — elevator f tl ype ever u ded 1 founds { rm 
in relation t the governmen ft Cite ngle conti I hese elevators are to be \ ( tiie > 
which meet with universal approval, b led, one eacl na row of pt ( St , ( \\ Valle 
which never take tangible form This residences w being constructed for | ) | eo 
municipal lighting scheme is perhaps one Ambrose Clark on Seventy-fourth street S ) 
of them. Before the city can proceed in between Central Park West and Columbu t | neott ! p 
the matter, however, the consent of the ivenue, New Yor It will be remembered ng grate n furnace | 
Legislature has got to be obtained, and that the Franklin Institute recent \ { pore 
despite the fact that the movement s only ed the Jol scott Legacy Medal nd Pre \ \ 1 \ I ’ 
a few days old, information from Albany nuum to this company tf pertecting \ l I 
leaves no doubt whatever that the neces vpe of elevator I ( ( g O65 feet w 
sarv legislation will not be forthcoming, at The progress made by Am 1 1 \ teel fran 
least this vear, for in about another month — ta rers in the introduction of the rout ited t we I 
the Legislature will adjourt Che com hinery in Sout \frica ring the p e p Wilmet 
panies atfected are not at ill pert rbed ten vears tr gly i] tratec 1 r ng | ad ( ry 
wer the out k. and from what we know _ figures issued by the governmet n 189 the ¢ ( ror t 
they have no reason to b There’s a r export tl count mounted g nut 
mavor v election next fa The compa DITA. 355, t 1902 they geregat , U gt . Us , 
nies say that the public lighting, instead $1,208,250 br USI thie 
of being a large portion of the business Phe Sterlingwortl RR val Supply \ 1} resent four 1 
f the electric light and gas companies in Company, ot P delp Pa., have place t for time 
New Yorl is has been stated, 1s a very orders abl I 3,500 tol 11 Cl ) t en 
insignificant portion of it representing an for manip noi r enlarged 1 ng ( , wry 
nually less than 3 per cent. of total of ! ‘ ' 
ibout $21,000,000 ( ble dist ] tro. Berl 1 nee pP : ‘ 
James Beggs & Co., of 9 Dey treet, that t negotiator Ipon wl Sante 
manut ers of engine, boilet nd W Unte tf Ne \ B : ’ 
mill tools and supplies, have sold the build gaged e be I ‘ ond rit 
ing they now occupy to the New \ 2 Englat 1 e ( \ . 
Pelephone Company nm ive pu : t ) t ) 
the four-story building 109 | g 1 \ ,* 
strert for \ ( t hye ‘ t t t ¢ ‘ ‘ | { 














y, among them a 


large order from the American Loc 


recently, 


tive Company, of Schenectady, N. Phe 
company foreign business on the in 
crease nd substantial shipments have 
been made Sydney, Stockholm, and 
3 ; ; : , : 
Johannesburg qauring he past Tew weeks 
\ ’ + ™ 7 ’ 
\ contract aggregating over 600 kilo 


watts in and over 1,000 horse 


power in motors was recently awarded to 


the Western Electric Company by Albert 


Schwill & Co., Chicago Phe company 
has also received an order for 300-kilowatt 
150 revolutions per minute generators from 
the Danville Street Railway & Light Com 


pany, Danville, II The company’s rail 
{ v¢ { { ta t v ning favor 
tl g the intry, and they are re 
ceiving in consequence a large percentag 
of the ract vardes 
| ( ) }) 4 { I 
C] ( py " lop 
| g }) I l 
' aia 
by \W 4 ( l EVE 
f et 
iq) ( 1) t ) ( 
See 1) ; Oo : = 
ent be ( v supplied f ithe 
( l\ 1) ( 
pparat The B pa Bab 
( ! 1 ling a 
]) \ I ] ( { { 
P ( 735 \\ a) Wi 
ne . Cis e-type generator, vith 
witehboard nplete 
Phe Chicago Pneumatic Tool Company, 


¢ 


1 17 } 
Chicago, Ill., report the business prospects 


in their line decidedly encouraging and 
. 


State that orders for air compressors and 


pneumats machine ry of every de scription 
continue to pour in with gratifving regu 


larity, not only from all portions of the 


United States, but from almost every cor 


ner of the civilized world, taxing the fa 


cilittes of their various plants to the ut 
most to adequately fulfill requirements and 
indicating clearly the stronghold) which 
their machines have gained in the favor of 


The 


shown 


mechanics everywhere. business 


the Pacitic 


on 


has such an in 


coast 


crease that they have decided to 


Mr 


nent in the 


appoint 


Henry Engels, who has been promi 


pneumatic-tool business for a 


number of years, as their Western general 


sales agent on the coast. Mr. Engels will 
have his headquarters with Messrs. Eccles 
& Smith, or Fremont street. San Fran 


cisco, Cal., and all Pacific coast business 
will be promptly and properly taken care 


f from this point Messrs. Eccles & 


Smith still continue in. their 


( Heir capacity. as 
general agents of the company and in con 
n with Mr. Engels. form a com 
binat vill undoubtedly result. t 
thie mut peneh I oth he ( icago 
Bric I ( MANN d its numet 
ous patron 
Phe foll ¢ 1 tew of the firms 
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from them during the past week: Boston 
& Montana Consolidated Copper & Silver 
\Lining Mont 


Sharon Steel Hoop Company, Sharon, Pa. ; 


Company, Black Eagle, 
\merican Beet Sugar Company, Oxnard, 
Cal.; Buscher & Gast, Chicago, Ill.; Cre 
rar, Adams & Co., l.; F. W 
Horne, Yokohama, Japan; Tacoma Smelt 
Tacoma, Wash Alfred H 
York; Southern Pacific 
Bakersfield, Cal.; Rand Drill 
New York; Colorado Fuel & 
[ron Company, Minnequa, Colo, ; Seaboard 
\ir Line, Portsmouth, Va Island 
Granite Company, Westerly, R. I 

The Board — of 


company held a 


Chicago, 


ing 


Post & Co ° 
Company, 


Company, 


New 
Company, 
Rhode 
Directors of the 
the East 


Lib 
the 


meeting at 


ern offices of the company, 95 
and elected 


following officers: J. W. 
dent; W. O. Duntley, vice-president; J. B 
Milliken, and LL 
2 


r¢ irdsley, assistant secret 


erty street, recently, 


Duntley, presi 
secretary treasurer, and 
Phe Exec 
W. Duntley, 
Chalmers, 
Plans and 


iccepted for a large plant 


ary 
Board 1s c mposed of i2 
Wacke 2 \\ 


and Joseph Boyer 


chairman; C, H. 


1 [he 1 nicl « ( ¢ 111 I en 
¢ cl CX SIVE ield I 
competit he steam engine, is we 

ited in the installation now operating in 

e plants of the Riter-Conley Manufac 
turing Company at Allegheny and Leets 
dale, Pa.. aggregating 1,600 horse-powe1 
in Westinghouse gas engines of the ver 


tical single-acting type. Three of the en 
gines are 280 horse-power and are direct 
connected to. polyphase generators ar 


ranged for parallel operation. These gen 


erators supply current for light and power 
The remain- 


n the new shops at Leetsdale 


ing engines are employed for driving ait 


compressors, pumps, etc. The gas engine 
is relied upon at both works for the entire 
rhe 


nished by Westinghouse, Church, Kerr & 
Co 


power supply machinery was fur 


CHICAGO MACHINERY MARKET, 


In trving to account for the continued 


and unparalleled demand for machinery, 


1 





one dealer ventures the opinion that one 
reason for the lasting activity is that the 
users are forced by the demands made 
upon them to crowd the use of the ma 
chines more severely than in- ordinary 
times and that many machine tools are 
thus sharing the fate of locomotives dur 
ing the past vear or vielding the sam 
umount of servic ing so at twice 
the speed and in |] time. Whatever 
the explana ! he reports ¢ ilmos 

inimous t business machine tools 
s thriving It tit quartet f the 
vear v indication as what the ve 
\ ua hQOs, W l ( S14 rably surpass 

1114 e trade Of 1902 
ry, ; jn A 
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] + ] 


tha aoes 


anew cl 


just right It is 
into the 


not look 
ass of buyers is coming 
market, or are more generally represented 


than before, who are without the en 


trenched capital and financial standing of 


long-established houses, and are asking for 


a little more time in the payment of ma 


chinery. They are of course not typical 


of the trade, but their presence indicat 


that quite a number of small concerns are 


starting in business and also number of 


jobbing houses with limited capital. The 
old buyers are making the same prompt 
payments as before 

Phere have not been placed many large 


orders of iron-working machinery during 


the past few weeks It has been mainly 
1 buying in small or medium-sized quan 
ties \ll the large sellers are still figuring 
n the big Rock Island inquiry, which it 
s intimated will be placed within a few 

though deliveries acrniaaeielins 


[}lir id has an ing f 
$25,000 1 of tools f ( ev 5 
1) 11] 1 ( ‘ 
some her railroad business ° 
W ove king mia ( 
? a re i“ ‘ ] ‘ ‘ , 
v cl | s ( OT T 
( | q1it 1 j ‘ 
( race taki u \ oe 
tv of machine tools Phe At } 
Vood Wo ie Machine Compat 
passed in Januar e sales I \ 
] ceding month Febru VY Cnet ed Ja 
nd now March is going ahead of 
its predecessor, making the aggregate busi 


the far above any 


quarter 


veriod in its history 


Chas. H. Besly & Co. report a brisk de 
mand for their Gardner grinders, orders 


e country from 


coming from all parts of tl 


Maine to California. One grinder has 
just been shipped to the Brooklyn Navy 
Yard. They also have a large and grow 
ing trade in their Helmet temper taps, 
Bonanza and Helmet oil cups and other 


specialties 
The Marshall & Huschart 
Company say their 


ast vear 


Machinery 
business 1s ahead of 
They are in fact so 
little time to note the varying 


f trade, if 


they have 


changes 


Quotations. 
New York, Monday, 
New York prices for Northern and 


1 wf 


Southern irons for the first half of 


March 23 


1903 


11 : 
HLOWS 


- / 
No f pl n ZI OO (f@ ZI 7> 
Si ‘ 
No 1 | nary 23 25 ( 23 50 
No. 2 I 1dry 22 25 (a 22 50 
N 3} Foundry 21 3 22 50 
No. 4 Foundry 1 50 fa 21 50 
B | } Base S1Z@€S Refine ) nd 
TICE do 1.95 1\\ 














id lots Sim er qu tities from sto 
15 (A 2.30 
fool Steel—Base sizes—G eitiahaal 
lality, 7¢ ext grades, 10 nd up 
vard 
\lachin« Steel Base es From 
re, 2.10 ‘(2 2.25 
Cold Rolled Steel Shafting—2.90c. from 
re for base s s 
Copper | Xe Supel T Y 19 a 
1 4 elect re \ 4 ! 4 ( . ’ 
14 a 4 ( 
Pig Tin—In s- and 10 s, f ! 
New York, 2¢ QA 20346 
Pig Le d O7 ( 1 50-1 
Spelter—s.50 @ 5.75 
ik \ ( , SOs ‘a! “ 
j ett's ¢ “Wot < ' 
| rd © }» ( = Xo 
Manufacturers. 
I. FF. Eestey, Plainwe M d 
Y new kw ! 
~ r & J aaincae : 
I 
\ ] \ | ’ 
p ne tl s ’ ‘ . % 
New ITlome S ne M t 
we, Mass.. 1 11 ding 
Ame ! I} (fas Ste Works 
I r u ~ ' s 
‘ ‘ We s& « \ ‘ d T) Spit 
i nad ! ny ks Ss lose] M 
llavere \lon Ss oNpe ny e Ore 
Northern d S S ere Ss sul 
Toe Youngstown (0) Bron Company is 
" t to build ai n foundry and machine 
shop 
The Howard Stove & Manufacturing Com 
pany will erect their Eastern fa ry at Ve 
milion, O 
An addition will be bui the plant of 
Ss. L. Allen & Co., agri ral implements, 
Ihiladelphia. 
Additional car shops w " re he 
cific Klectri Railway (‘ompany at Laos 
\ugeles, Cal 
rhe Fuller Manufacturing Company, East 
Moline, Ill. maker of grain drills, et« will 
iild a foundry 
rhe Moline «lll.» Wagon Company is build 
ing a large warehouse, and wi build a new 
blacksmith shop 
\ foundry building, 150x168 feet, is to be 
built for the Phosphor-Bronze Smelting Com 
pany, Philadelphia 
fhe Maestro Company, electrical supplies 
I:lbridge, N. ¥ is building a 40x50-foot addi 
on to its factory 
The Moline ‘Ill Plow Company has plans 
a six-story factory lilding ’ mst prob 
it \ Sole 
} ‘ loan 


\ spike 


ersport Mass \ ‘ ‘ Ss 
lianvers iron Works 

The Georgia Manuta gy { mpANN ( 

< (ia ) Poses ad 

I enix ¢ \ 

The Youngs \ ) s & 
(Company \ ‘ I 
men hea hos , 

The Mian \ ‘5 & | Con ! 
Dayton, O is nsid ! ! ! 
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eation 


rhe Ashley & 





Burner Companys i f « rt 
nye lig wi el 4 i ers 
sidering Vonti sa vwation 
(, suund has eel en ina ‘ i cu il 
liewev Park he « ection of a new lar 
tr the Alumit Press & Plate Compat 
of Plainfield, N. J ind New \Y | 
The Standard Motive Power ¢ TTP f 
New York, is a l » build a plant (ar 
ltover, © for making the DT oocdare ( 
ive \ thousand men will be employed 
The Milwaukee ¢Wis.) Bridge Company has 
bootigel 1 Site I 1 structura Stee plant 
which is expected to be in operation by July 
1 and employ O00 men Machinery has been 
ordered 
lor. ¢ I. Dennis, Portsmouth, ©., has re 
ceived a letter from <A. S. Dennis, of Cleve 
land, in reference ocating a faetory in 
Portsm for the manufacture of a banker's 
adding 1 nt 
\ building used by he Coes Wrench Com 
pany, Worecestel rLass for the manufacture 
of knives was burned recently, but is) being 
rebuilt The contractor has undertaken to 
do it in eighteen days 
\ facto n La ¢ Sst Wis \ nity 
bye ere ed manubactu Tie higayt 
pota digas wl h rto has ent ned 
it the shops he Smith Mar iL 
( i }? ‘ 
Wao } ws ey 1 v Tl rhe } re Ps 
e Landis ‘I ( ! it Wave ‘ 
Pa Phe ! ved ! Ie I 
1 Arse I he 
| s I Pypew! ( ! 
~ N \ \ lit l \ ‘I 
, | ~ | a. ¢ yal 
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Phe dire s of the Hydra White 
mm my Wilmit on N ( ire discussing 
an el rgemen f the plant 

Edmonton (Man business men have ce 
ided to raise S1l5.000 To secure lhe } " 
of Canadian Northern shops 

I. M ru e Companys man reture 





mpany, of 


( and ¢ 


ild an additional si 
rh Root & Van der Voor Engineering 
ompany, manufacturer of gas engines, Eas 
Moline, 1 s ntemplating enlargements 
ashe Moline I I Company s woul 
t ng a shop, 4UXS0) Tee Ive ed witl 
i ne shop ¢ el ind iveling ines 
\ ern ] el ssued fo il ddition 
Pheod und 
t nye rine ibir \ (‘ley 
‘ i) 
1) e«& ¢ \l 
I | dl 
‘ , ! a 
i ‘ s & a. 4 
‘ 1 ’ | 1 
IN ‘ & Ilug 
Yes \ { 
N I Moir i 1 
‘ I 
I hoe 





I s l \ n ( & Mat 
ul ~ nu en ed \\ 
d “ ks 1 I 
fice n ke re ler ( 
e\ \ preside! \ \ l 
I M. llawkins 
l Wi ne \ S AN 
‘ pat » 
’ l’a ’ 
ne. wus nd stea 
(> NMalley \ ‘ ] 
day 1 t 
Phe Ame n Shred ‘ 
Madiso \ 
Dowe dd l 
ganized W ~ ‘ ’ 
it D ! M Pow 
Iie ‘  * Il L.A. A 
I = f. I M ( 
| e re | 
» ooo 
\\ 
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\ om | 1 LateX.tS 
ind ile ( " 
sta l20 fee I 
OxSD fee 
l Na I s ‘ 
' \Mius } led 
patel y : d ned 
| nt ¢« e Alls n boundry ¢ 
! ensed tact ‘ ! 
siness W Y na dl 
han here Wh \\V \\ 
del 
rhe Rex DD l & Tw 
pany recentiy in | d 
and st t sand 1! ! \ 
fact it hi Lhipey ! 
nu nea eightes ‘ 
Long Island, N. \ I mat 
perfected its dri nad the 
n s ‘ i 1 i" 
I United State | 1) 


STOO 000 


ind John I Prenade 


s I ind Il Ss. if \ 

Ik Wo GG ‘ 
eral manag J \\V (; 
burg) ind I I Int 
manag i M Il l ! 
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{, & Wt 
kind 

na 








458 


Miscellaneous Wants. 


idvertisements will be inserted under this 


head at 25 cents a line, cach insertion. Copy 
should be sent to reach us not later than Sat 
urdauw morning for the ensting week's issue 


tnsiwers addressed to will be for 
warded 
(rrant 
Caliper cat 
Punches & dies 
Patterns 


our care 


Gears. See upper corner, page 62. 

free I. G. Smith, Columbia, Pa. 
Wal.M.Wks., Waltham, Mass. 
Pat. Wks., Cincin., O. 
Inventions developed. G. M. Mayer, M. E., 


Cincinnati 


Monadnock Block, Chicago, Tl 
Dies and Diemaking, 100 pages $1.00, post 
paid. J. L. Lueas, Bridgeport, Conn 


Wanted [Improvements in grinding machin 


ery Address Box 1435, Providence, R 
Will buy or pay royalty for good patented 
machine or tool tox YSY. Amer. MAacu 


Light and fine mach'y to order: models and 
work specialty kk. O. Chase, Newark, N 


elec 


Machinists to sell calipers and levels; 
liberal commission.” Kk. G. Smith, Colum 
bia, Da 

Automatic machinery designed and con 


the Wellman Sole Cutting Ma 


Medford. Mass 


Competent 


strueted by 
chine Co., 


Wanted managers, superinten 


dents and foremen James Brady, Room J, 

Zoth Floor, 220 Broadway, New York 
Machinists, send 5 cents in stamps for blue 

print table U.S. S. steam, gas and water pipe, 


giving tapping sizes. Ik. KE. Meyer, Allegheny, 
a 


Wanted Short) contributions by practical 





power plant engineers for a publication for 
steam engineers illustrated when possible 
Fechnical Publishing Co., Burns Bldg., De 
troit, Mieh 

For Sale. 

For Sale, Cheap One paid-up, unused me 
chanicalelectrical seholarship in Seranton 
Schools Y. & tox 7 Trenton, N 

A new drill drift; always ready; self-con 
tained quick acting; no hammer needed: 
low price Maria Stein Meh. Wks., Maria 
Stein, © 

For Sale A bargain: lathe tool for back 
ing off milling cutters and patent on same, 
with complete set of jigs and tools G. €, 
Ilenning, 220 Broadway, New York 


Yor Sale Branch of machine tool line, well 
established 9% years, with domestic and foreign 
agencies, separate catalogs, ete., in) machine 
tool center of the West: object. specializing 


Address “Chance,” care AMER. MACHINIST 


Wants. 


Situation and Help Advertisements only in 


serted under this head, Rate 25 cents a line 
for each insertion thout sir words make a 
line Vo advertisements under two lines ac 

cepted, and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week's issue tnswers addressed 
to our care will be forwarded. ipplicants 


many specify names to which their replies are 
not to be forwarded: but replies will not be 
returned lf not forwarded they aeill he de 
stroved without notice Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown 
pondents. State mentioned indicates 
address of advertise 


Situations Wanted. 


CANADA 
superintendent or 


COTTES 
present 


Position as manager ; 


ability, push, experience: now employed: 
Wishes to change about May 1 tox 92, A. M 
ILLINOIS 
Position as foreman of a brass foundry 
experienced man: can give the best of refer 
ences tox LOS, AMERICAN MACHINIST. 


Responsible position wanted by mechanical 
draftsman, experienced in’ designing special 
machinery ; technical graduate; shop experi 


ence tON OO) AMERICAN MACHINIST 
MASSACILUSETTS, 

Eevelet maker on collar buttons, shoe eve 
lets or similar werk, would like position 
Box 95, AMERICAN MACHINIST 

NEW JERSEY 
Mechanical draftsman (26), good teehnical 


education, 
position 


experienced on 
Box OS, AMERICAN 
Mechanical draftsman ¢26), 


fas 


plants, wants 
MACIIENIS' 


speaks Gel 


AMERICAN MACHINIST 


man, good technical education, 114 years’ 
practical, 5 years’ drafting-room experience, 
wants position; will go anywhere; best refer 


Box 9, AMERICAN MACHINIST. 


ences 


NEW YORK. 
Wanted—By young man, position 
Box 91, AMERICAN MACHINIST. 
Machine designer, ete.. wants position. Ad 
dress Box AMERICAN MACHINIST. 
Mechanical draftsman wants to change 
position T. M., care AMER. MACHINIST 
Iixperienced mechanical draftsman desires 
position; New York city preferred. tox OG, 
AMERICAN MACHINIST. 


as tracer 


seep 
Oe, 


Position wanted at hardening and temper 
ing: 16 vears’ experience: references. 3OX 
106, AMERICAN MACHINIST. 

Wanted foreman of 


Position as general 


machine shop: 20 > years’ experience on all 
classes of work. Address Box S7, Am. M. 
First-class watch case tool and die maker 
desires to change position; 15 years’ experi 
ence in present position Address “Watch 


Case.” care AMERICAN MACHINIST 

Mechanical draftsman: expert automatic 
machinery, tools, gas engines and autome 
biles, developing inventors’ ideas: first) class 
working drawings tox SO, AMER. Macn 

A young man, 27 vears, with technical edu 


draftsman, 
Schwartz, 


mechanic and 
Address Berthold 
srookilyN, 


cation, a practical 
desires position. 
255 Llimred st 

Young man (30) 
superintendent of 
employing 2000 to 


is open for engi 
machine shop and 
O00 Then a oman 


gement as 
foundry 
experi 





enced in duplicate and single manufacturing 
tox DO. AMERICAN MACHINIST 

Wanted — Position as foreman in iron foun 
dry have had 20) years’ experience on ma 
chinery, pump and valve castings: last em 
ployed in shop running from 12 to 1S tons 
per day best of reference furnished Ad 


dress W. 8. J.. AMERICAN MACHINIST. 


eare 
OHIO 


graduate, 


desires 


draftsman, 
engagement 


mechanical 
permanent 


Technic 
experienced, 
tox IST, Manstield, O 


PENNSYLVANIA 


Position as foreman or superintendent; Al 
references Box 77, AMERICAN MACHINIS1 


First-class, all-around man wants position 
as superintendent or general foreman; refer 


Address Box 69, AMER. MACHINIST. 

Foreman with executive ability, hustler and 
rganizer, accustomed to up-to-date machine 
shop methods, open for position. Box 94, 
AMERICAN MACHINIST 


Iixperienced designer of machine tools and 


ences 


special machinery, machinist technically edu 

cated, desires situation in New York city or 

Philadelphia Box 104, Amer. MACHINIST 
WEST OF MISSISSIPPI 


Competent, all-around machinist desires 


position: West preferred : best of references. 
tox 102, AMERICAN MACHINIST. 
Help Wanted. 
CANADA 

Wanted— First-class mechanic as speed 
boss: one who is thoroughly familiar with 
the capacity and the rate of speed at which 
all kinds of machine tools should run and 
the maximum cut they could take; must be 
thoroughly posted on modern and up-to-date 


methods Apply to Canadian General Elec 
tric Company, Limited, Peterborough, Canada. 

Wanted -Foundry foreman for shop in Can 
ada, manufacturing air compressors and hoist 
ing engines, large and small work; must be 
familiar with up-to-date foundry practice, 
molding machines, ete capable of devising 
eost-reducing methods of production; shop 


new and equipped in a thoroughly modern 
manner: an excellent opening for a capable 
man: state experience and terms tox S6, 
AMERICAN MACHINIST 
ILLINOIS 

Two good draftsmen for large (Chicago) 
electrical manufacturing company; state ex 
perience and wages expected tox 100, A. M 


Wanted——Machinists and floor men on gen 


eral machine work, also several good gig 
makers; state whether married, union or non 
union. Inquire Box 59, AMER. MACHINIS1 


MARYLAND 


Wanted— Several good, all-around machin 
ists on new and repair work; state age, ex 
perience and Wages expected Merwin Me 
Kaig, Cumberland, Md 


MASSACIIUSETTS 


Wanted —General machinist one used to 
milling machine and gear cutting preferred 
Boston Gear Works, Boston, Mass 


March 26, 1903. 


Wanted—A sober, industrious man, mar 
ried preferred, with experience on Potter «& 
Johnston or Gisholt lathes tox SS, AM. M 

Wanted—NSix first-class men on small die 


factory in 
experiens e 
Mach 


and sub-press work in 
central Massachusetts ; 
and wages expected. 


up-to-date 
state age, 


IOX AMER 





Wanted—Several first-class, all-round ma 
chinists and toolmakers, in modern, well 
equipped factory, on small, automatic ma 
chines, tools and fixtures (in Massachusetts) 
state age, experience and wages expected 
Box 66, AMERICAN MACHINIS1 

NEW JERSEY. 

Wanted—First-class machinists, in city 
near Philadelphia; steady work and good 
pay. The Reeves Engine Co., Trenton, N. J 


Wanted—Lathe and planer hands for night 





work on heavy machine tool work; good 
wages to good men. Apply to The Pond Ma 
chine Tool Company, VPlaintield, N. J 
NEW YORK 

Lathe hand wanted: young man preferred 
state wages Address V. D)., care AM. Macit 

Wanted—First-class millwright) for saw 
mill: steady position: good pay The Kde 
water Saw Mills (‘o., Stapleton, S. I 

Wanted—Agent with business ability ou 
who understands pattern and model making 
M. Kroll & Sons, S60-566 W 23d st New 


York 
First-class toolmaker, 
take charge of 10 men in 


(ity 
who is capable to 
tool department ot 


machine faetory one who has held similar 
position preferred Address, giving refel 
ences, salary expected and age, Box 107, A. M 

Wanted——-A capable superintendent, experi 


enced in work similar to typewriters, adding 


machines, sewing machines, ete., and familiar 
with the best modern machine shop practice 
and methods and successful in the control of 
men: a good position is offered to the right 
man Address, stating fully all particulars 
concerning personality and experience and 
salary required, “Fine Work,” care AM. M 


Wanted—Superintendent on heavy mia 
chinery ; shop located in large Eastern sea 
board city, and has up-to-date facilities, em 
ploying 500 hands; work varies widely; ap 





plicant must have broad experience, execu 
tive and mechanica! ability and satisfactory 
reference: to the right man permanent em 
ployment and liberal salary. Address, in con 
fidence, James Brady, Room J, 20th Floor, 
220 Broadway, N. Y. 

Machinist wanted for floor or vise work, 


by a manufacturing concern now employing 
275 men: factory located one hour's ride from 
New York city: wages $2.50 per day o« nine 
hours: open shop; no labor troubles past or 
present; building lots at from $100 to S200 
can be secured, and company will assist work 


men to build their own homes ; none but sober 
and industrious men wanted: state age, na 
tionality and experience for past 5 years. Ad 


dress Box 582, AMERICAN MACHINIST 
Olid 
Structural and roiting mill draftsmen 
Cleve. Engr. Agency, Sta. B, Cleveland, O 


Machinists—-Lathe, floor and vise hands: 
steady employment and good work in shop of 
about 300 men, manufacturing machine tools 
Address, stating age and give full particu 
lars regarding experience for last 5 years, 
tox No. 6, Station B, Cleveland, O 


Wanted—An experienced designer, by a 


concern going into the manufacture of forg 
ing machinery and bolt and nut machines for 
their own use; state where employed, give 
references, age and pay expected Address 
reply to “Bolt & Nut,” care Amer. Macu 
Wanted—A_ thoroughly experienced and 
competent superintendent for locomotive 
works in all its branches; must be familiat 
with modern methods, know how to handle 
men and machinery and capable of obtaining 
very best results Address, with age, refel 
ences, history of self and= salary expected, 
“Locomotive Works.” care AMER. Mac 
PENNSYLVANIA 
Wanted—-Young man on card index and 
records of drawings and patterns: state age 





Box 45 


references, 


MACHINIS1 


experience, 
AMERICAN 


salary, ete 


We are constantly increasing the seope of 
our work, and invite application for pos 
tions from first-class patternmakers, molders 
and machinists: we always have vacancies 


Address The Westinghouse Machine Company 


East Pittsburgh, Da 

Wanted——To correspond with a party of 
engineering and business experience to act 
as solicitor for a well-established foundry 
and machine company, with exceptional facili 


ties and equipment, who have arranged te 
take up the manufacture of heavy mill and 
furnace engines and machinery we want a 











March 26, 1903. 
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man with established reputation, to whom mine ventilating fans, Corliss engines and WES SSISSII 
we can offer inducements. sox O1, AM. M. other machinery for in and around coal Wanted—A machinist who thoroughly un 
Assistant superintendent and draftsman mines; must be a systematic, orderly, enet derstands turret lathes Box S4. AM. Ma 
wanted by large manufacturing concern; man getic and successful handler of men; to a W ted —First } ee 
who has had experience in wood and iron thoroughly competent man a good permanent | ns i she pane ty Cane geeneen | eras ere 
and understands mechanical drafting: one position is offe red Adare Ss, stating age, ex os — “HH a — 7 I ye ch Ad 
familiar with factory office details and prefer perience in full and reference, to Box 97, GPESS ee een Sane ee 
ably with some shop experience; good open AMERICAN MACHINIS1 Wanted Pattern shop foreman six men 
ing for practical, wide-awake man Address im Silo} od and metal patterns; must. ty 
P. O. Box 1602, Philadelphia, Pa VERMONT familiar with patterns romeo ding machines 
Wanted —Competent shop superintendent Wanted Screw machine operators state - 9 os ~~ , Hoty , _ <" ~enne ’ : 
having experience as designer and draftsman, age, Wages expected and references Box 106 7 - . 
to take charge of an up-to-date foundry and AMERICAN MACHINIS4 WISCON 
machine shop, just about completed: will Wanted An experienced, capable man ’ Wanted  Competen i ina wen 
employ later 200 mechanics, building hoist start automatic screw machines: give full par hands rh Kemps Mig. ¢ Milwa 
ing and haulage engines, air compressors, ticulars as to experience. Box 54, AM. Macu kee, Wis 
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Abrasive Materials 
Carborundum Co., Niagara Falls, 


| 2 
Northampton 


Emery Wheel Co., 

Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Advertising Writer 

Goe, David E., Madison, Wis 

Arbor Presses 

Barnes Co., W. IF. & John, Rock 
ford, Ill. 

Bartlett, E. E., Boston, Mass. 

Wilmarth & Morman Co., Grand 


Rapius, Mich. 
Ball Bearings 
See Roller Bearings. 
Balls, Steel 
Federal Mfg. “o., 
Barrels, Steel 


Cleveland Wire Spring Co., Cleve 
land, 0. 


Cleveland, O. 


Bars, Boring 


Cleveland Twist Drill Co., Cleve 
land, O 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Belt Dressing 

Dixon Crucible Co., Jos., Jersey 


City, 
Belt Filler 
Schieren & Co., 

York. 
Belting, 
Patterson, 


Chas. A., New 
Leather 


Gottfried & Hunter, 


Ltd., New York 

Schieren & Co., Chas. A., New 
York. 

Shultz Belting Co., St. Louis, Mo 


Belting, Rubber 


N. Y. Belting & Packing Co., New 
York. 

Peerless Rubber Mfg. Co., New 
Tork. 

Belts, Polishing 

Barr, Il. G., Worcester, Mass. 


Bending Machinery, Plate 


Hilles & Jones Co., Wilmington 
Del 

Perkins Mach Co., So. Boston, 
Mass. 

Wickes LBros., New York. 

Bending Machines, Ily- 
draulic 

Bement, Miles & Co., New York. 

Watson-Stillman Co., New York. 


Bending Machines, Power 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Cincinnati, Punch & Shear 
Cincinnati, O. 

Blocks and Tackles 


See Hoists, Hand. 


Co., 


Blowers 
Am. Gas Furnace Co., N. Y. City. 
Buffalo Forge Co., Buffalo, N. Y. 


Champion Blower & Forge Co., 
Lancaster. I’a. 

Exeter Mach. Works, Exeter, N. H 

Blue Print Machines 

ittsburg Blue Print Co., Vitts 
burg, la. 

Blue Print Wringers 

Pittsburg Blue Print Co., Pitts 
burg, Va 

Boilers 

Hawley Down Draft Furnace Co., 
Chicago, 


Struthers-Wells Co., Warren, Va. 
Wickes Bros., New York. 
Bolt and Nut Machinery 


Acme Mchry. Co., Cleveland, O. 
Detrick & Harvey Mach. Co., Lal 


timore, Md. 
Howard Iron Wks., Buffalo, N. Y. 
Maines Mach. Co., Philadel., I’a. 


Pratt & Whitney Hartford, 


Conn. 
Reliance Mach. & 
land, O 
Webster & Perks Too! Co., Spring 
field, O 
Wells Bros 


E. 


lool Co., Cleve 


Co. Greenfield, Mass. 


Classified Index of Articles Advertised. 





Books, Mechanical 
Baird & Co., Henry Carey, 
delphia, I’a. 
Derry-Collard Co., New York. 
Henley & Co., N. W., New York. 
Wiley & Sons, John, New York. 


Phila- 


Boring and Turning Mills 

American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Springfield, 
Mass. 

Bement. Miles & Co., New York. 

Betts Mach. Co., Wilmington, Del. 


Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Fairbanks Co., New York. 

Hill, Clarke & Co., Boston, Mass. 


McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Bering and Drilling Ma- 
chines, Horizontal 


Rockford, 
& John, 


Ill. 
Rock 


farnes Co., B. F., 
Barnes Co., W. F. 
ford, Ill. 
Beaman & Smith Co., Provi., R. I. 
Bement, Miles & Co., N. Y. City. 
Betts Mach. Co., Wilmington, Del. 


Binsse Mach. Co., Newark, N. J. 
Dallett & Co., Thos. H., Phila., Pa. 
Detrick & Harvey Mach Co., Bal 


timore, Md 


Draper Mach. Tool Co., Worcester, 


Mass. 

Fosdick Mach. Tool Co., Cinein 
nati, O 

McCabe, J. J., New York. 

Newton Mach. Too! Wks., Vhila 
delphia, Pa. 

Niles Tool Works Co., New York. 

Pond Mach. Too! Co., New York 

Pratt & Whitney Co., Ilartford, 


Conn. 
Prentiss Tool & Supply Co., 
York. 
Warner & Swasey Co., 


New 


Cleveland, 


Ohio 

Brazing and Fluaxing Ma- 
terial 

Tichon & Co., Jos. E., New Bed 
ford, Mass. 


Bronze, Phosphor 


Phosphor Bronze Smelting Co., 
Philadelphia, Va 
. 

Bucket, Elevator 

Clark Co., W. J., Salem, O 

Carborundum 

See Grinding Wheels. 

Castings, Brass and Bronze 

Nolte Brass Co., Springtield, © 

Phosphor Bronze Smelting Co., 
Philadelphia, Pa. 

Castings, Die Molded 

Franklin Mfg. Co., Syracuse, N. Y. 

Castings, Steel 

Christensen Engineering Co., Mil 
waukee, Wis 

Uniform Steel Co., Rahway, N. J 

Centering Machines 

Rement, Miles & Co., New York. 

Kempsmith Mfg. Co., Milwaukee, 


Wis. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 


Whiton Machine Co., D. E., New 
London, Conn. 

Woodward & Rogers Co., Hart- 
ford, Conn. 

Centers, Planer 

Fay & Scott, Dexter, Me. 

New Haven Mfg. Co., New Ilaven, 
Conn 

Pratt & Whitney Co., Hartford, 


Conn. 
Reed Co., F. E., Worcester, 
Chains, Driving 
Boston Gear Works, Boston, Mass. 
Federal Mfg. Co., Cleveland, O 
Bridgeport Chain Co., Bridgeport, 

Conn. 


Mass 


The, Columbus, 


Jeffrey Mfg. Co., 

Ohio. 
Link Belt Engr. Co., Phila., Pa. 
Morse Chain Co., Trumansburg, 


| 3s 
Whitney Mfg. Co., Hartford, Ct. 
Chemicals 
Tichon & Co., 
ford, Mass 


Jos. E.. New Bed 


Chucking Machines 


brown & Sharpe Mgf. Co., Provi 
dence, R. I. 
Cleveland Automatic Mach. Co., 


Cleveland, O. 

Draper Mach. Tool Co., Worcester, 
Mass. 

Le Blond Mach. mn 
Cincinnati, O. 

Potter & Johnston 
Pawtucket, R. I 

Pratt & Whitney 
Conn. 

Quint, A. D., Hartford, Conn. 

Reed Co., F. E., Worcester, Mass. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., 

Chucks, Drill 


Almond, T. R., Brooklyn, 
Brown & Co., R. H., New 
Conn. 
Cleveland 

land, O. 
Cushman Chuck Co., Hartford, Ct 


Tool Co., R. 


Mach. Co., 


Co., Hartford, 


Windsor, Vt. 


a. %. 
Haven, 
Cleve 


Twist Drill Co., 


Goodell-Pratt n:. Greenfield, 
Mass. 

The E. Horton & Sons Co., Wind 
sor Locks, Conn. 

Modern Tool Co., Erie, Pa. 

Morse Twist Drill & Mech. Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 


Standard Tool Co., Cleveland, O. 


Trump Bros. Mach. Co., Wilming 
ton, Del 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co, D. E New 


London, Conn 
Chucks, Lathe 


Cushman Chuck Co., Hartford, Ct. 


Iloggson & Vettis Mfg. Co., New 
Ilaven, Conn. 

The E. Horton & Son Co., Wind 
sor Locks, Conn 

Pratt & Whitney Co., Hartford, 
Conn. 

Skinner Chuck Co., New Britain, 
Conn. 


Westcott Chuck Co., Oneida, N. 1. 


Whiton Mach. Co., D. E., New 
London, Conn 

Chucks, Scroll 

Whiton Mach. Co., D. E., New 
London, Conn 

Chucks, Split 

Faneuil Watch Too! Co., Boston, 
Mass. 

Clocks, Watchman’s 

Nanz & Co., New York. 

Clatches, Friction 

Caldwell, Son & Co., H. W., Chi 
cago, x 

Faneuil Watch Tool Co., Boston, 
Mass. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Patterson, Gottfried & Ilunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Compressors, Air 

Blanchard Mach. Co., Boston, 
Mass. 

Chicago Pneumatic Tool Co., Chi- 
cago, 

Christensen, N. A., Milwaukee, 
Wis. 

Clayton Air Comp. Works, New 
York. 


Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Gray-Blaisdell Co., Bradford, Pa. 

Herron & Bury Mfg. Co., Erie, Pa. 

Ingersoll-Sergeant Drill Co., New 
York. 

Jacobson Mach. Mfg. 
ren, Pa. 

Rand Drill Co., New York. 

Consulting Engineer 

Thompson, Hugh L., Waterbury, 
Conn. 

Coping Machines 

Long & Allstatter Co., Hamilton, 
Ohio. 

Correspondence Schools 


Co., War- 


See Schools, Correspondence. 
Counting and Printing 

Wheels 
Franklin Mfg. Co., Syracuse, N. Y. 
Counterbores 


Slocomb Co., J. T., Provi., R. I 


Countershafts 
Builders’ Iron Fdry., Provi., R. IL. 
National Machine Tool Co., Cin- 


cinnati, O. 
Pratt & Whitney 
Conn. 
Reeves Pulley Co., Columbus, Ind. 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Co., Hartford, 


Couplings, Shaft 

Caldwell & Son Co., H. W., 
cago, 

Cresson Co., Geo. 


Chi- 


V., Philadel., I’a. 
ww. FP. 


Davis Mach. Co., Roches- 
ter, B. Zz. 

Patterson, Gottfried & Ilunter, 
Ltd., New York. 

Stuart, R. J.. New Hamburg, N. Y. 

Cranes 


Brown Hoisting Mach. Co., N. Y. 
City. 

Case Mfg. Co., 

Chambersburg 
bersvurg, l’a 

Cleveland Crane & Car 
land, O. 

Curtis & Co 
M0. 

Franklin Portable 
Co., Franklin, Pa 


Columbus, O 
kngr. Co., Cham- 
Co., Cleve- 
Mfg. Co., St. Louis, 


Crane & Hoist 


Niles-Bemeni-l’ond Co., New York. 
Northern Engineering Works, De- 
troit, Mich. 


Obermayer Co., S.. Cincinnati, O 
Pawling & Harnischfeger, Milwau 
kee, Wis 
Sellers & Co., 
Whiting Foundry 
Hlarvey, Ill 
Crank Pin Turning Machine 


Pa. 
ce... 


Wm., Philadel., 
Equipment 


Underwood & Co., Il. B., Phila- 
delphia, I’a 

Crucibles 

Dixon Crucible Co., Jos., Jersey 


City, N. J 


Obermayer Co., S8., Cincinnati, O. 


Cupolas, and Ladles, Foun- 
dry 

Northern Engr. Works, Detroit, 
Mich. 


Obermayer Co., S., Cincinnati, O. 


Paxson Co., J. W., Vhiladel., Da. 

Whiting Foundry Equip. Co., Har- 
vey, 

Cutters, Milling 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland I'wist Drill Co., Cleve- 
land, O. 


Gay & Ward, Athol, Mass. 
Ingersoll Milling Mach. Co., Rock- 
ford, ; 
Morse Twist Drill & Mach. 
New Bedford, Mass. 
Rogers, John M., Boat, 

Drill Works, Gloucester 


Co., 


Gage & 
City, 


Standard Tool Co., Cleveland, O. 


Cutting-off Machines 

Bement, Miles & Co., New York. 

Bignall-Keeler Mfg. Co., Edwards- 
ville, : 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Davis Mach. Co., 
ter, XM. X 


W. P., Roches- 


Ilurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 


Pond Mach. Tool Co., New York. 

Cutting-off Tools 

Armstrong Bros. Tool Co., Chi- 
eago, Ill. 

Pratt & Whitney Co., Hartford, 


Conn. 
Dies, Sheet Metal 
Bliss Co., E. W., Brooklyn, N. Y. 
Hay-Budden Mfg. Co., Brooklyn, 


Mach Co., So. Boston, 


Threading, Opening 
New York 
Co., New Haven, 


Perkins 

Dies, 

Errington, F. A., 

Geometric Drill 
Conn. 

Jones & Lamson Mech. Co., 
field, Vt. 

Maines Mach. Co., Philadel., Pa. 

Modern Tool Co., Erie, Pa. 

Pratt & Whitney Co., Hartford 
Conn 


Spring- 
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Dowel Pins 


Obermayer Co., S., Cincinnati, O 
Winkley Co., Hartford, Conn. 


Drawing Boards and Tables 


Rich, J. & G., Philadelphia, Pa. 
Drawing Instruments 
Alteneder & Son, Theo., Vhiladel 


phia, Pa. 
Keuffel & Esser Co., New York. 


Drilling Machines, Bench 


Barnes Co., W. F. & John, Rock 
ford, Ill. 

Pratt & Whitney Co., Hartford, 
Conn. 


Drilling Machines, Boiler 

Aurora Tool Wks., Aurora, Ind 

Baush Mch. Tool Co., Springfield, 
Mass. 

Bickford Drill & 
cinnati, O. 

Bement, Miles & Co., New York 

Dallett & Co., Thos. I., Phila., Pa 


Tool Co., Cin 


Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York 
Drilling Machines, Multiple 


Spindle 
Baker Bros., Toledo, O. 
Barnes Co., B. F., Rockford, Ill 
Barnes Co., W. IF. & John, Rock 
ford, Ill 
Barr, H. G., Worcester, Mass. 
Baush Mch. Toc! Co., Springfield, 


Mass. 
Bement, Miles & Co., New York 
Bickford Drili & Tool Co., Cincin 
nati, ©. 
Dallett & Co., Thos. II., Phila., Pa 
Fairbanks Co., New York. 
Garvin Mach. Co., New York. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
McCabe, J. J., New York. 


Marshall & Iluschart Mechry. Co., 
Chicago, Ill. 


Newton Machine Tool Works, 
Thiladelphia, Il’a. 
Niles Tool Works Co., New York 


Prentiss Tool & Supply Co., New 
York. 

Woodward & Rogers Co., Hart 
ford, Conn. 

Drilling Machines, Pneu- 

matic 

Chicago Pneumatic Tool Co., Chi 
cago, ° 

Cleveland [neu. Tool Co., Cleve- 


land, Ohio. 
Phila. Pneumatic Tool Co., Phila 
delphia, Pa. 
Railway Appliances Co., Chicago, 
New York. 
Equip. Co., St. 


Rand Drill Co., 
Standard Ry. 
Louis, Mo. 


Drilling Machines, Turret 

Niles Tool Works Co., New York. 

Quint, A. D., Hartford, Conn. 

Vanderbeek Tool Works, Hart- 
ford, Conn. 


Drilling Machines, Upright 


American Tool Wks. Co., Cin., O. 

Aurora Tool Wks., Aurora, Ind. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Barr, H. G., Worcester, Mass. 

Rement. Miles & Co.. New York. 


Blaisdell « Le, Px Worcester, 
Mass 

Cincinnati Mach. Tool Co., Cin., O. 

Davis Mach. Co., W. P., Roches- 
ter, N. ¥. 

Fairbanks Co., New York. 

Fosdick Mach. Tool! Co., Cincin- 


nati, O. 

Gould & Eberhardt, Newark, N. J. 

Harrington & Son Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarxe & Co., Boston, Mass. 

Hoefer Mfg. Co., Freeport, III. 

Le Blond Mach. Tool Co., R. 
Cincinnati, O. 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
Chicago, II. 

Murray Mfg. Co., 
Se Se 

Niles Tocl Works Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney 
Conn. 

Prentiss Tool & Supply Co., 
York. 

Sibley & Ware, South Bend, Ind. 


K., 


Richmond Val- 


Co., 


Hartford, 


New 


Washburn Shops, Worcester, 
Mass. 
Woodward & Rogers Co., Hart- 


ford, Conn. 


Milwaukee Elec. Co., 





Drilling Machines, Portable 


Dallett & Co., Thos. H., Phila., Pa. 
Hisey-Wolf Mch. Co., Cincin., O. 


Drilling Machines, Radial 


American Tool Wks. Co., Cin., O. 

Baush Mch. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cin- 
cinnati, Ohio. 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Dreses Mach. Tool Co., Cincin., O 

Fairbanks Co., New York. 

Fosdick Mach. Tool Co., Cincin., O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J.. New York. 

Marshall & Huschart Mehry. Co., 
Chicago, Ill. 

Mueller Mach. Tool Co., Cincin., O. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Prentiss Tool & Supply Co., New 
York. 


Drills, Center 


Pratt & Whitney Co., Llartford, 
Conn. 

Slocomb Co., J. T., Providence, 
R. I 


Drills, Rail 

Bement, Miles & Co., New York 

Niles Tool Works Co., New York. 

Drills, Ratchet 

Parker Co., Chas., 

Pratt & Whitney 
Conn. 


Meriden, Ct 
Co., artford 


Dynamos 


Akron Elec. Mfg. Co., Akron, O. 

C & C Electric Co., New York. 

Christensen Engineering Co., Mil 
waukee, Wis. 

Commercial Electric Co., Indian 
apolis, Ind. 


Crocker-Wheeler Electric Co., Am- 
pere, N. J. 

Eck Dynamo & Motor Co., Belle 
ville, N. J. 

General Elec. Co., New York. 

Jantz & Leist Elec. Co., Cincin., O 

Mechanical Appliance Co., Mil 
waukee, Wis. 

Milwaukee, 
Wis. 

Northern Elec. Mfg. Co., Madison, 


is. 

Robbins & Myers Co., Springfield, 
Ohio. 

Roth Bros. & Co., Chieago, Ill 

Sprague Elec. Co... New York. 

Storey Motor & Electric Co., Har- 
rison, N. J. 

Triumph Elec. Co., Cincinnati, O 

Western Electric Co., Chicago, Il]. 

Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa. 


Electrical Supplies 
Akron Elec. Mfg. Co., Akron, O. 


Commercial Electric Co., Indian 
apolis, Ind. 
General Elec. Co., New York. 


Milwaukee Elec. Co., Milwaukee, 
Vis. 

Storey Motor & Electric Co., 
rison, N. J. 

Triumph Electric Co., Cincin., O. 

Western Electric Co., Chicago, Ill. 


Ilar- 


Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa 

Elevators 

Albro-Clem Elevator Co., Vhila 
delphia, Ia 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Hloward Iron Wks., Buffalo, N. Y. 

Morse, Wiiuams & Co., Phila., Pa 


Emery Wheels 
See Grinding Wheels 
Tool-room 
Philadelphia, Pa 


Enclosures, 
Merritt & Co., 
Engines, Gas and Gasoline 


Backus Water Motor Co., Newark, 


Elyria Engine Co., Elyria, O 
Foos Gas Eng. Co., Springfield, O 


Mietz, August, New York 

National Engine Co., Rockford, 
Ill. 

New England Gas Engine Co., 
Boston, Mass 

New Era Iron Wks., Dayton, O. 


Olds Motor Wks., Lansing, Mich 

Stover Engine Works, Freeport, 
Ill 

Struthers-Wells Co., 


Warren, Pa 


Engines, Automobile 
Olds Motor Works, Lansing, Mich. 
Engines, Steam 


Buffalo Forge Co., Buffalo, N. Y. 
Frick Co., Waynesboro, Va. 
Rand Drill Co., New York. 


Struthers-Wells Co., Warren, Pa 
Exhaust Fans 

Buffalo Forge Co., Buffalo, N. Y. 
Exhaust Heads 

Burt Mfg. Co., Akron, © 

Eye Shield 

rhe Texas co., Chicago, I 
Fans, Electric 

General Electric Co., New York 
Northern Elec. Mfg. Co., Madison, 
iemame Elec. Co., New York. 


Western Electric Co., Chicago, [1 
Westinghouse Elec. 
Pittsburgh, Pa. 
Feed Water 
Purifier 
Hawley Down Draft 
Chicago, Ill. 


Heater and 


Files and Rasps 

Barnett Co., G. & H., Phila., Pa 

Hammacher, Schlemmer & Co., 
New York 


Nicholson File Co., Provi., R. I 

Patterson, Gottfried & lunter, 
Ltd... New York 

Troy File Works, Troy, N. \ 


Filing Machines 
Cochrane-Bly Mach. Co., 
ter, N : 


Fillers, Oil Can 


Roches 


The Winkley Co., Hartford, Conn 
Filters, Oil 
Burt Mfg. Co.. Akron, © 


Fittings, Steam 
Crane Co. Chicago, II! 

Crosby Steam Gage & Valve Co., 
Loston, Mass 
Jenkins Bros., New 
Lunkenheimer Co., 


York 
Cincinnati, O 


Walworth Mfg. Co., Boston, Mass 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi 
cago, Ill. 

Forges 

Buffalo Forge Co., Buffalo, N. Y 

Patterson, Gottfried & Ilunter, 


New York. 
Forgings, Drop 
Billings & Spencer Co., 
Conn 
Wyman & 
Mass. 


Ltd., 


Ilartford 


Gordon, Worcester, 
Forgings, Hydraulic 

Wyman & Worcester, 
Mass 


Gordon, 


Forgings, Steel 


Ilay-Budden Mfg. Co., Brooklyn 

Pittsburg Shear Knife & Mael 
to Pittsburg, Da 

Wyman & Gordon, Worcester, 


Mass 


Foundry Furnishings 
Cincinnati, O 
Vhiladel., I’a 
Equip Co., Ilar 


Obermayer Co., S., 

l’axson Co., J. W., 

Whiting Foundry 
vey, 


Furnaces, Coal and Oil 
uffalo Forge Co., Buffalo, N. \ 
IHlawley Down Draft Furnace Co., 
Chicago, Ill 
Jacobson Mach 
ren, I’a 
Obermayer Co., 8., 


Mfg. Co., Wat 
Cincinnat O 


Furnaces, Gas 

Am. Gas Furnace Co., N. Y. City 
Chicago Flexible Shaft Co., Chi 
Ill. 


Furniture, Machine Shop 


eago, 


New Britain Mach Co., New Brit 
ain, Conn 

Gages, Recording 

Bristol Co., Waterbury, Conn 

Gages, Steam 

| Crosby Steam Gage & Valve Co., 
tjoston, Mass 


& Mfg. Co., 


Furnace Co., 


Gages, Standard 

Brown & Sharpe Mfg. Co., 
dence, R. I 

Rogers, 


Provi 


. 
John M., Boat, Gage & 


Drill Works, Gloucester City, 
N. ¢ 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass 

Slocomb Co., J. T., Prov., R. I 

Starrett Co., L. S., Athol, Mass 


Gear Cutting Machinery 


secker-Brainard Milling Mach 
Co., Hyde Park, Mass 

Bickford Drill & Tool Co., Cin., O 

Brown & Sharpe Mfg. Co., Provi 


dence, Rn 


Fellows Gear Shaper Co., 
tield, Vt 
Gleason Tool Co., 
Gould & Eberhardt, 
Harrington & Son 
Philadelphia, Da 


Spring 


Rochester, N. Y. 
Newark, N. J 
Co., Kdwin, 


Newton Mech. Tool Wks., Phil., Pa 

Niles Tool Works Co., New York 

Whiton Machine Co., LD. E., New 
London, Conn 

Gears, Cut 

Bilgram, tlugo, Vhiladelphia, Da 


Boston Gear Works, Boston, Mass 
Brown & Sharpe Mfg. Co., Provi 
dence, R. I 
Faweus Macu 
Fellows Gear 
field, Vt 


Co., Pittsburgh, Pa 
Shaper Co., Spring 


Gleason Tool Co Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J 
Grant Gear Works, Boston, Mass 


Harrington, Son & Co., Edwin, 


Philadelphia, Da 


Horsburgh & Scott, Cleveland, O 

Messmet Mire to Ferd st 
Louis, Mo 

New Lrocess Raw Hide Co., Syra 
cuse, N 

Nuttall Co., R. D., Pittsburgh, Pa 


Patterson, Gottfried & Hunter, 
Ltd., New York 

Philadelphia Gear Works, Phila 
delphia, Pa 

Sawver Gear Wks... Cleveland, O 

Simonds Mfg. Co., Pittsburgh, Va 

Gears, Molded 

Caldwell & Son Co., Hl. W., Chi 
cago, Ill 

Franklin Mfg. Co., Syracuse, N. Y 


Greenwald Co., lL. & E., Cinein., O 
Rawhide 


Hide Co., 


Gears, 


Chicago Raw Chicago, 
Faweus Mech. Co., Pittsburgh, Da 
Hlorsburgh « Scott, Cleveland, O 


New lrocess Raw Hide Co., Syra 
cuse, 

‘uttall Co., R. D., Pittsburgh, Pa 

Gears, Worm 

Albro-Clem Elevator Co., Philadel 
phia, Pa 

Fawcus Mach. Co., Pittsburgh, Pa 

Morse, Williams & Co., Phila., Pa 

Nuttall Co., R. D., Pittsburgh, Pa 

I’ 


Simonds Mfg. Co., Pittsburgh, 


Graphite 
Dixon Crucible Co., 
City, N 
Lubriphite Co., 
Obermayer Co., 8., 


Jos » Jersey 


Jersey City, N. J 
Cincinnati, O 
Grinders, Center 


Heald & Son, L. 8., 
Ilisey-Wolf Mach 


Mass 
Cincin., O 


Barre, 
Co., 
Grinders, Cock 


Windsor Mach. Co., Windsor, Vt 


Grinders, Cutter 
Adams Co., Dubuque, lowa 
Automatic Mach. Co., Greenfield 


ass 


Becker-Brainard Milling Mach 
Co., Hyde Park, Mass 
Brown & Sharpe Mfg. Co., Provi 


dence, KR. I 

Cincinnati Milling Mach. Co 
cinnati, UO 

Garvin Machine Co., 

Norton Emery Wheel 
ter, Mass 

Pratt & Whitney Co., 
Conn 


Cin 


New York 
>} Worces 


Ilartford 


Rivett-Dock Co., Boston, Mass 
Woodward & Rogers Co., Hart 
ford, Conn 
Grinders, Dise 
fesly & Co., Chas. H., Chicago 
11] 
Gorton Mach Co., Geo., Racine 
Wis 
Iroquois Macu. Co., New York 
| Ransom Mfg. Co., Oshkosh, Wis 
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Grinders, Drill 


Gorton Mach. Co., Geo., Racine, 
Wis. 
Heald & Son, L. S., Barre, Mass. 


Cleveland, O 
Worcester, 


‘rool Co., 
Shops, 


Standard 
Washburn 
lass. 
Wilmarth 
Rapids, 


& Morman Grand 
Mich. 


Tool 


Co., 


Grinders, 
tarnes Co., B. F., 
Barnes Co., W. F. 

ford, Ill. 
Barr, H. G., 


Rockford, Ill. 
& John, Rock- 


Worcester, Mass. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Diamond Mach. Co., Provi., R. I. 


Gisholt Mach. Co., Madison, Wis. 
Landis Tool Co., Waynesboro, Pa. 
Modern Tool Co., Erie, Pa. 


Northampton Emery Wheel Co., 
Leeds, Mass. 
Ransom Mfg. Co., Oshkosh, Wis. 


Safety Emery Wheel Co., Spring 
field, O. 


Throop) Verforating Co., 
N 
Mfg. Co., Hartford, Ct. 


Grinding Machines 


Brown & Sharpe Mfg. 
dence, R. 


Buffalo, 


\ 
Whitney 


Co., Provwi- 


suilders’ Iron Foundry, Provi- 
dence, R I. 
Diamond Mach. Co., Prov., R. I. 


York. 
Phila., Pa. 
Greenfield, 


Fairbanks Co., New 

Falkenau-Sinclair Co., 

Goodell-Pratt Co., 
Mass. 

Gorton Mach. Co., 


Geo., Racine, 


is. 
Greenfield Mach. Co., Greenfield, 
Mass. 
Hill, Clarke & Co., Boston, Mass. 
Hisey-Wolf Mch. Co., Cincin., O. 
Iroquois Mach. Co., New York. 
Landis Tool Co., Waynesboro, Pa. 
Marshall & Iluschart Mchry. Co., 
Chicago, Ill 


Mechanical Appliance Co., Mil- 
waukee, Wis. 
Northampton Emery Wheel Co., 


Leeds, Mass. 
Norton Emery Wheel Co., Worces- 
ter, Mass. 


Norton Grinding Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Ransom Mfg. Co., Oshkosh, Wis. 

Safety Emery Wheel Co, Spring- 
field, Ohio. 

Throop) Perforating Co., Buffalo, 
N. ¥ 

Washburn Shops, Worcester, 
Mass. 

Webster & Perks Tool Co., Spring- 
field. O 

Wilmartn & Morman Co., Grand 
Rapids, Mich. 

Woodward & Rogers Co., Hart- 
ford, Conn. 

Grinding Wheels 

Builders’ Iron Foundry, Provi- 
dence, R. I. 

Niagara Falls, 


Carbor ‘undum €o., 
N. 


Diamond Mach. Co., Provi., R. 


Hampden Cor. Wheel Co., ‘Bright- 
wood, Mass. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 


ter, Mass. 
Safety Emery Wheel 
field, O. 
Gun Barrel Machinery 
Bement, Miles & Co., New York. 
Diamond Mach. Co., Provi., R. LL. 
Niles ‘Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Reed Co., F. E., Worcester, Mass. 
Hack Saw 
Frames 


Diamond Saw 
Buffalo, N. 


Co., Spring- 


Blades and 


& Stamping Wks., 
a 


Goodell-Pratt Co., Greenfield, 
Mass. 

Hammacher, Schlemmer & Co., 
New York. 

Millers Falls Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Starrett Co., L. S., Athol, Mass. 


West Hlaven Mfg. Co., New Ilaven, 
Conn. 

Hack Saws, Power 

Diamond Saw & Stamping 
Buffalo, N. Y. 

Hoefer Mfg. Co., Freeport, II]. 

Millers Falls Co., New York. 

West Haven Mfg. Co., New Haven, 
Conn. 


Wks., 





Hammers, Drop 

Bement, Miles & Co., New York. 

Billings & Spencer Co., Hartford, 
Conn. 

Bliss Co., E. V Brooklyn, N. Y. 
Mossberg & Grenville Mtg. Ce., 
Providence, R. 
Perkins Mach. Co., Boston, Mass. 


Hammers, Pneumatic 


Chicago Pneumatic Tool Co., Chi- 
cago, 
Cleveland Pneumatic Tool Co., 


Cleveland, O. 

Dallett & Co., Thos. H., 

Phila. i’neu. Tool Co., 
phia, Pa. 

Railway Appliances Co., 
Ill. 


Phila., Pa. 
Philadel- 


Chicago, 


New York. 
Equip. Co., St. 


Rand Drill Co., 
Standard Ry. 
Louis, Mo. 


Hammers, Power 
Scranton & Co., The, New Haven, 
Conn. 


Hammers, Steam 

Bement, Miles & Co., New York. 

Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, la. 


Chambersburg Engr. Co., Cham- 
bersburg, Pa. 

Cleveland Punch & Shear Wks. 
Co., Cleveland, O. 

Pittsburg Shear Knife & Mach. 


Co., Pittsburg, Pa. 
Heating and Ventilating 
Apparatus 


Buffalo Forge Co., Buffalo, N. Y. 


Heating Machines, Auto- 
matic 

Am. Gas Furnace Co., New York. 

Hoisting and Conveying 
Machinery 

Brown Hoisting Mchry Co., New 
York. 

Caldwell & Son Co., HU. W., Chi- 


cago, Ill. 
Hunt Co., C. 

ton, N.  # 
Link Belt Engineering Co., 

delphia, Pa. 
Niles-Bement-Pond Co., 


W., West New Brigh- 
I’hila- 
New York. 
Hoists, Electric 


C & C Electric Co., New York. 
IIunt Co., C. W., West New Brigh- 


ton, N. Y. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & Harnischfeger, Mil- 
waukee, Wis. 

Sprague Electric Co., New York. 

Hloists, Hand 

Harrington, Son & Co., Edwin, 
Philadelphia, Va. 

Yale & Towne Mfg. Co., New 
York. 

Hoists, Pneumatic 

Chicago Pneuma.ue Tool Co., Chi- 
cago, E 

Cleveland l’neumatic Tool Co., 
Cleveland, O. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Northern Engineering Wks., De- 


troit, Mich. 


Rand Drill Co., New York. 


Hose Coupler 
Clark Co., W. J., Salem, O. 


Indicators, Speed 


Starrett Co., L. S., Athol, Mass. 


Indicators, Steum 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Injectors 


Lunkenheimer Co., 
Sellers & Co., Wm., 


Cincinnati, O 
Phila., Pa. 
Inspection and Tesfs 

Hunt Co., Rout. W., Chicago, III. 


Instruction Schools 
See Schools, Correspondence. 


Insurance, Boiler 


Hartford Steam Boiler Insp. & 
Ins. Co., Hartford, Conn. 


Jacks, Hydraulic 
Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 


Watson-Stillman Co.. New York. 





Seaters 
Toledo, O. 


Key 
Baker Bros., 


Bement, Miles & Co., New York. 
Chattanooga Mchry. Co., Chatta- 
nooga, Tenn. 
Davis - Co., W. P., Roches- 
ter, : 
Mitts z “Merrill, Saginaw, Mich. 
Keys, Machine 
Steel Co., Beaver 


Standard Gauge 
Falls, Pa 
Whitney Mfg. Co., Hartford, Ct. 


Knives, Solid Steel Shear 


Pittsburg Shear Knife & Mach. 
Co., Pittsburg, Pa. 

Lamps, Arc 

General tuectric Co., N. Y. City. 

Western Electric Co., Chicago, III. 

Westinghouse Elec. & Mfg. Co., 


Pittsburgh, Pa. 


Lathe Attachments 

National Machine Tool Co., Cin- 
cinnati, 

Lathe Dogs 

Armstrong Bros. Tool Co., Chl- 
cago, Ill. 

Besly & Co., Chas. II., Chicago, 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Pratt & Whitney Co., Ilartford, 
Conn. 

Tindel-Morris Co., Eddystone, Pa. 

Lathes 

Affleck, Geo. E., New York. 


American Tool Wks. Co., Cin., O 
Automatic Mach. Co., Greenfield, 
Mass. 
Barker & Co., 
Barnes Co., LB. F., 


Cincinnati, O. 
Rockford, Ill. 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bement, Miles & Co., New York. 

Blaisdell & Co., P. Worcester, 
Mass. 

Bradford Mach. Tool Co., Cin., O. 

Bullard Mach Tool Co., Bridge- 
port, Conn 

Davis Mach. Co., W. P., Roches- 
tor, XM. ¥. 

Diamond Machine Co., Prov., R. I. 

Draper Mach. Tool Co., Worcester, 
Mass. 

Fairbanks Co., New York. 

Fay & Scott, Dexter, Me. 


Flather & Co., Nashua, N. HI. 

Garvin Mach. Co., New York. 

Greaves, Klusman Co., Cincin., O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Cv. 

Hill, Clarke & Co., Boston, Mass. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mch. 
Cincinnati, O. 

McCabe, J. J., New York. 

Marshall & Huschart Mehry. Co., 
Chicago, Ill. 

Milwaukee Machine Too! Co., Mil- 
waukee, Wis. 

New Haven Mfg. Co., 
Conn. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., 
York. 

Reed Co., F. E., 


Tool Co., 


New Ilaven, 


New 


Worcester, Mass. 


Schumacher & Boye, Cincinnati, 
Ohio. 

Sebastian Lathe Co., Cincin., O. 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Washburn Shops, Worcester, 
Mass. 

Lathes, Automatic Secrew- 
Threading 

Automatic Machine Co., Bridge- 
port, Conn. 

Lathes, Bench 

Faneuil Watch Tool Co., Boston, 
Mass. ; 

Loop-Lock Mach. Co., Waltham, 
Mass. 

Waltham Watch Tool Co., Spring- 
field, Mass. 


Lathes, Boring 
Streit Mach. Co., A., 
Letters, Pattern 
Brim, A. W., Seneca Falls, N. Y. 


Cincin., O. 


Butler, A. G., N. Y. City 
Levels 
Mass. Tool Co., Greenfield, Mass. 


Starrett Co., L. S., Athol, Mass. 


| Hunt Co., ¢ 





Lockers, Clothes 

Merritt & Co., Philadelphia, Pa. 

Narragansett Mach. Co., VDrovi- 
dence, Ri. i. 

Locomotives, Shop 

.. W., West New Brigh- 

ee 2 

Lubricants 

Besly & Co., Chas. IL., 

Dixon Crucible Co., 
Cue, a. 4. 

Lubriphite Co., 


ton, 


Chicago, Il. 
Jos., Jersey 
N. J. 


Jersey City, 


Lubricators 

Besly & Co., Chas. Sg iad lil. 
Bowen Mfg. Co., Pe ing N. 
Crane Co., Chicago, III. 
Lubriphite Co., Jersey City, N. J. 
Lunkenheimer Co., Cincinnati, O. 
Machine Screws 


Atlantic Mach. Screw Co., Boston, 
Mass. 

Worcester Mach. Screw Co., Wor- 
cester, Mass. 

Machinery Builders, Speciak 

American Fdry. & Mach. Co., 
Hanover, Pa. 

Blanchard Mach. Co., The, Bos- 


ton, Mass. 
Eclipse Macn. Co., 
Fawcus Mch. Co., 
Greentield| Steam 

Newark, N. J 


Cleveland, O 
Pittsburgh, Pa. 
Engine Works, 


Hoefer Mfg. Co., Freeport, Il. 
Pratt & Whitney Co., Llartford, 
Conn. 


Simonds Mfg. Co., 

Turner Mach. Co., 

Woodward & Rogers Co., 
ford, Conn. 


Machinists’ Small Tools 


Besly & Co., Chas. II., Chicago, Ill. 
Billings & Spencer Co., Hartford, 
Conn. 
Brown & Sharpe Mfg. Co., 
dence, R. 
Cleveland 
land, O. 
Hammacher, 
New York. 
McCrosky & Huber, Cincinnati, O. 
Mass. Tool Co., Greenfield, Mass. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Sawyer Tool Mfg. 
Mass. 
Slocomb Co., J. T., 
Standard Too! Co., 
Starrett vco., L. S., 


Pitsburgh, Da. 
Danbury, Ct. 
Hart- 


rovi- 


Twist Drill Co., Cleve- 


Schlemmer & Co., 


Co., Fitchburg, 
Provi., R. I. 
Cleveland, O. 
Athol, Mass. 
Machinists’ Supplies 


Patterson, Gottfried & 
Ltd., New York. 


Mandrels, Expanding 


Hunter, 


Nicholson & Son, W. IL, Wilkes- 
barre, Pa. 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve- 


land, O. 
Morse Twist Drill & Mach. Co., 
New Ledford, Mass. 
Rogers, John M., Boat, 
0 \.orks, Gloucester 


Gage & 

City, 

Standard Tool Co., Cleveland, O 

Measuring Machines 

Rogers, John M., Boat, Gage & 
Drill Works, Gioucester City, 
N. J 


Metal, Bearing 


Besly & Co., Chas. H., Chicago, 
Ill 


(renesee Metal Works, Rochester, 
a Be 

Patterson, 
Ltd., New 


Spence Mfg. 
Metal, 
Throop 

nm. 2. 


Gottfried & Hunter, 
York. 


Co., Milwaukee, Wis. 


Perforated 


Perforating Co., Buffalo, 


Micrometer Calipers 


Brown & 7 2 Mfg. Co., Provi- 
dence, R. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

— Co., J. T., Providence, 

Starrett Co., L. S., Athol, Mass. 

Milling Attachments 

The Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 
Cincinnati Milling Mach. Co., 
cinnati, O. 
Kempsmith Mfg. Co., 
Wis. 


Cin- 


Milwaukee, 
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Milling Machines, Bench 


Faneuil Watch Too! Co., Boston, 
Mass. 


Hill, Clarke & Co., Boston, Mass. 


Loop-Lock Mach. Co., Waltham, 
Mass. 

Waltham Watch Tool Co., Spring 
field, Mass. 


Milling Machines, Horizon- 
tal 


Adams Co., Dubuque, Iowa. 
Beaman & Smith Co., Prov., R. I. 


Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Bement, Miles & Co., New York. 


Hendey Mach. Co., Torrington, Ct. 


Ingersoll Mill. Mach. Co., Rock 
ford, Ill. 
Newton Mach. Tool Wks., Phila 


delphia, Pa. 

Niles Too: Works Co., New York. 

Pratt & Whitney Co., Ilartford, 
Conn. 

Milling Machines, Plain 

American Tool Wks. Co., Cin., O. 

Aurora Tool Wks., Aurora, Ind 

Becker-Brainard Milling Mach. 
Co., Lyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

pee Mfg. Co., Milwaukee, 

is. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Marshall & Huschart Mchry. Co., 
Chicago, Ili. 

McCabe, J. J., New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., New 


ork. 
Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Portable 


Underwood & Co., H. B., Vhila- 
delphia, Pa. 


Milling Machines, Universal 
American Tool Wks. Co., Cin., O. 


Aurora Tool Wks., Aurora, Ind 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 


Brown & sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 


Wis. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Marshall & Huschart Mechry. Co., 
Chicago, Ill 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Owen Mach. Too! Co., Springfield, 


Ohio. 

Prentiss Tool & Supply Co., New 
York. 

Waltham Watch Too! Co., 
field, Mass. 

Milling Machines, Vertical 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provl- 
dence, R. I. 

Brown & Zortman Mehry. Co., 
Pittsburg Pa. 

Garvin Mach. Co., New York. 

Ingersoll Mill. Mach. Co., Rock- 
ford, III. 

Newton Mch. Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Pratt & Whitney 
Conn. 

Quint, A. D., Hartford, Conn. 


Milling Tools, Adjustable 


Geometric Drill Co., New Haven, 
Conn. 

Rogers, Boat, Gage & Drill Wks., 
John M., Gloucester City, N. J. 


Spring- 


Tool Works, 


Co., Hartford, 


Molding Machines 

Adams Co., The, Dubuque, Iowa. 

American Foundry & Mach. Co., 
Hanover, Pa. 

Tabor Mfg. Co., Philadelphia, Pa. 

Webster & Perks Tool Co., Spring- 
field, O 





Motors, Electric 
Akron Elec. Mfg. Co., Akron, O. 
C & C Electric Co, New York. 
Christensen Engr. Co., Milwaukee, 
is. 
Commercial Electric 
apolis, Ind. 
Crocker-Wheeler Co., Ampere, N.J. 
Eck Dynamo & Motor Wks., Belle- 
ville, N. J. 
General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
Mechanical Appliance Co., Mil- 
waukee, Wis. 
Milwaukee Elec. Co., 


Wis. 
Mfg. Co., 


Co., Indian- 


Milwaukee, 

Northern Elec. Madison, 
Wis. 

Robbins & Myers Co., Springfield, 
Ohio. 

Roth Bros. Co., Chicago, Ill 

Sprague Electric Co., New York. 

Storey Motor & Electric Co., Har- 
rison, N. J. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, Ll. 

Westinghouse Elec. & Mfg. Co., 
Pitsburgh, Pa. 


Name Plates 

Franklin Mfg. Co., Syracuse, N. Y. 
Nut Tappers 

See Bolt and Nut Machinery. 


Oil Cups and Covers 

Bay State Stamping Works, Wor- 
cester, Mass. 

Besly & Co., Chas. H., Chicago, II. 

Bowen Mfg. Co., Auburn, N. Y 

Crane Co., Chicago, Ill. 

Lunkenheimer Co., Cincinnati, O. 


Tucker, W. W. & C. F., Hartford, 
Conn. 

The Winkley Co., Hartford, Conn. 

Oils 


Besly & Co., Chas. H., Chicago, III. 


Oil Stones 
Pike Mfg. Co., Pike Station, N. H. 


Packing, Steam Joint 

Jenkins Bros, New York. . 

N Y. Belting & Packing Co., New 
York. 


Peerless Rubber Mfg. Co., New 
York. 

Pans, Lathe 

New Britain Mch. Co., New Brit- 


ain, Conn. 


Patents 

Baldwin, Davidson & 
Washington, D. C. 

Straley, Hasbrouck & 
New York. 


Wight, 


Schloeder, 


Pattern Shop Machinery 

Baker Bros., Toledo, O. 

Fairbanks Co., New York 

Fay & Scott, Dexter, Me. 

Greaves, Klusman & Co., Cin... O 

Prentiss Tool & Supply Co., New 
York 


Washburn Shops, Worcester, 
Mass 

Pencils 

Keuttel & Esser Co., New York. 


Pinion Cutters 


Loop-Lock Mach. Co., 
Mass. 


Pipe and Fittings 
Crane Co., Chicago, III 


Pipe Cutting and Threading 
Machines 

Bignall & Keeler Mfg. Co., Ed 
wardsville, Ill. 

Curtis & Curtis Co., 
Conn. 

Merrell Mfg. Co., Toledo, O. 

Reed Mfg. Co., Erie, Pa 

Saunders’ Sons, D., Yonkers, N. Y 

Wells Bros. Co., Greenfield, Mass 


Waltham, 


Bridgeport, 


Pipe Fitters’ Tools 
Cleveland Twist Drill Co., 


land, O. ; — 
Saunders’ Sons, D., Yonkers, N. Y 
Cleveland, O. 


Standard Tool Co., 


Cleve 


Planers 
Affleck, Geo. E., New York 
American Tool Wks. Co., Cin., O. 


Belmer Mach. Tool Co., Cin., O. 

Bement, Miles & Co., New York. 

Betts Mach. Co., Wilmington, Del. 

Cincinnati Planer Co., Cincin., O. 

Detrick & Harvey Mch. Co., Balti- 
more, Md. 





Planers—Continued 

Fairbanks Co., New York 

Flather Planer Co., Mark, Nashua, 
N. 


Garvin Mach. Co., New York. 

Gray Co., G. A., Cincinnati, O. 

Harrington, Son & Co, Edwin, 
Philadelphia, Va. 

Hendey Mach. Co., Torrington, Ct 

Hill, Clarke & Co., Boston, Mass 

McCabe, J. J., New York 

Niles Tool Works Co., New York 

New Haven Mfg. Co., New Haven, 
Conn 

Pond Mach. Tool Co., New 

Prentiss Tool & Supply Co., 
York 

Sellers & Co.. Wm., Phila., Pa 

Whitcomb Mfg. Co., Worcester, 
Mass. 

Woodward & Powell 
Worcester, Mass. 


York 
New 


Planer Co., 


Planers, Bench 


sartlett, E. E., Boston, Mass 


Planer, Jack 


Armstrong Bros. Tool Co., Chi 
cago, Ill. 

Planers, Portable 

Underwood & Co., H. B., Phila 
delphia, Pa. 

Planers, Rotary 

Bement, Miles & Co., New York 

Cleveland Punch & Shear Works, 
Cleveland, O. 

Newton Mach. Tool Wks., Phila 
delphia, Pa. 

Pond Mach. Tool Co., New York 

Underwood & Co., Hl. B., Phila 
delphia, Pa. 

Presses, Hand 

Limes Engr. Wks., Chas. F., Chi 
capo, ll 

Perkins Mach. Co So Boston 
Mass 

Presses, Hydraulic 

Elmes Engr. Wks., Chas. 1 Chi 
eago, Ill 

Watson-Stillman Co., New York 


Presses, Power 
Automatic Mach. Co., 
Conn. 
Bethlehem Fdry. & Mch 
Pa. 


Bethlehem, 
Bliss Co., E. W., Brooklyn, N. Y 


Bridgeport, 


Chambersburg Engr. Co., Cham 
bersburg, la. 
Fairbanks Co., New York 


Mossberg & Granville Mfg. Co., 
l’rovidence, R. 
Perkins Mach. Co., Boston, Mass 


Prentiss Tool & Supply Co., New 
York 

Profilers 

Garvin Mach. Co., New York 


Pratt & Whitney Co., Hartford, 
Conn. 
Pulley Turning and Boring 


Machines 
Harrington, Son & Co., 
Philadelphia, Da. 
New Haven Mfg. Co., 

Conn 
Niles Tool Works Co., New York 
Streit Mach. Co., A., Cincin., O 
Pulleys 
Caldwell & Son Co., H. W, 
cago, Ill 
Cresson Co., Geo. V., 
Federal Mfg. Co., 
Howard Iron Wks., 


Edwin, 


New Haven, 


Chi 


Phila., Va 
Cleveland, O 
Buffalo, N. Y 


Oneida Steel Pulley Co, Oneida, 
a 

Patterson, Gottfried & Hunter, 
Ltd., New York. 


Reeves Pulley Co., Columbus, Ind 

The Xylotite Co., Cincinnati, O 

Pulleys, Friction 

Evans Friction Cone Co., 
Mass. 


Cone 
soston, 


Pulleys, Speed Changing 
Changing Pulley Co., 


Speed 
Ind. 


Indianapolis, 


Pumps, Hydraulic 


Elmes Engr. Wks., Chas. F., Chi 
cago, Ill 
Watson-Stillman Co., New York 


Punches, Hydraulic 


Bement, Miles & Co., New York. 
Bethlehem tdry. & Mch. Co., So 
Bethlehem, Pa. 


Watson-Stillman Co., New York 





Punches, Power 


Bliss Co., E. W., Brooklyn, N. Y 
Bremer Mach. & Tool Co., Kala 
mazoo, Mich 


tuffalo Forge Co., Buffalo, N. Y 
Cincinnati Punch & Shear Co., 
Cincinnati, O 
Cleveland Punch & Wks 


Shear 


Co., Cleveland, O 

Hlilles & Jones Co Wilmington 
Del 

Long & Allstatter Co., Hamilton 
Ohio 

Perkins Mach. Co., 8S Boston 
Mass 


Rack Cutting Machines 

Fellows Gear Spring 
field, Vt 

Le Blond Mach 
Cincinnati, © 


Shaper Co., 


Foo! Co., R. Kk 


Reed Co., F. E., Worcester, Mass 
Racks, Cut 
Fellows Gear Shaper Co., Spring 


field, Vt 
Nuttall Co., R. D., Pittsburgh, Pa 
Simonds Mfg. Co., Pittsburgh, Da 
Standard Gauge Steel Co., Beaver 
Falls, l’a 


Racks, Tool 


New Britain Mach. Co., 
ain, Conn 


New Brit 


Reamers 


Cleveland Twist Drill Co., Cleve 
land, © 
Clough, R. M., Tolland, Conn 


McCrosky & Huber, Cincinnati, O 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass 
New Process Twist Drill Co 


Taunton, Mass 
Pratt & Whitney Co., 
Conn 
Rogers, John M., Boat, Gage & 
lbrill Works, Gloucester City, 
N. J 


Hartford 


Standard Tool Co., 
Wells Bros. Co., 


Cleveland, O 
Greentield, Mass 


Reaming Stands 

Flather Planer Co., Mark, Nashua, 
N. H. 

Riveters, Hydraulic 

Bement, Miles & Co., New York 

Watson-Stillman Co., New York 


Riveters, Pneumatic 

Bement, Miles & Co., 

Cleveland Pneumatic 
Cleveland, O 

Philadelphia Pneumatic 
Philadelphia, Va 

Railway Appliances Co., 
1] 


New York 


Tool Co., 

Tool Co., 

Chicago 
| 

Rand Drill Co., 


Standard Ky 
Louis, Mo 


New 
Equip 


York 
Co., St 


Riveting Machines 

fement, Miles & Co., New York. 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa 

Chambersburg Engr. Co., 
bersburg, Pa 

Long & Allstater Co., 
Ohio 

Perkins 
Mass 


Cham 
Hamilton, 


Mach Co., So Boston 


Roller and 
fall Bearing Co., 

Bantam Mfg. Co., Bantam, Conn 

Mossberg & Granville Mfg. Co., 
Providence, R. 

Rolling Mill Machinery 

Cleveland Punch & Shear 
Co., Cleveland, O 

Hilles & Jones Co., 
Del 

Mossberg & Granville 
Providence, R 

Pratt & Whitney Co., 


Ball Bearings 
hiladel., Pa 


Wks., 
Wilmington, 
Mfg. Co., 


Hartford, 


Conn 

Rubber Goods, Mechanical 

N. Y. Belting & Packing Co., New 
York. 

Peerless Rubber Mfg. Co., New 
York. 


Rules, Steel 
Mass. Too! Co., 
Sawyer Tool Co., 
Slocomb Co., J. T., 
Starrett Co., L. S., Athol, 
Safety Valves, Pop 
Crane Co., Chicago, Ill. 
Crosby Steam Gage & Valve Co., 
soston, Mass. 
Lunkenheimer Co., 


Greenfield, Mass. 

Fitchburg, Mass 
Provi., R. 1 
Mass 


Cincinnati, O 
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Sand Blast Apparatus 
Paxson Co., J. W., Philadel., 


Sand Mixing Machines 
Obermayer Co., S., Cincinnati, O. 


Sawing Machines, Metal 


Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Cochrane-Bly Mach. Works, Ro- 
chester, N. Y. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Pratt & Whitney Co., 
Conn, 

West Haven Mfg. Co., New Ilaven, 
Conn, 

Schools, Correspondence 

School of Correspondence, 
Chicago, Ill 

Consolidated Schools, N. Y City. 

International Correspond. Schools, 
Scranton, la. 

Screw Machines, 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cleveland Automatic Mach. Co., 
Cleveland, O 

Dreses Mach. Tool Co., Cincin., O. 

Marshall & Huschart Mcehry. Co., 
Chicago, Ill 

Windsor Mach. Co., 

Screw Machines, Hand 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cleveland Automatic 
Cleveland, O. 

Draper Mach. 
ter, Mass. 

Garvin Mach. Co., New York. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 
Pearson Mach. Co. Ill. 
Potter & Johnston C8.. 
Pawtucket, R. I. 
Pratt & Whitney Co., 
Conn. 

Warner & Swasey Co., 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 


Screw Machinery, Wood and 
Lag 

Baker Bros., Toledo, Ohio. 

Cook Co., Asa S., Hartford, Conn. 


Ilartford, 


Amer 


Automatic 
Provi- 


Windsor, Vt. 


Mach. Co., 


Tool Co., Worces- 


Chicago, 
Mach. 


Hartford, 


Cleveland, 


Screw Plates 

Besly & Co., Chas. H., Chicago, Il. 
‘arpenter Tap & Die Co., J. M., 
Pawtucket, R. I 

‘ard Mfg Co., S. 
Mass 

Morse Twist Drill & Mach. 
New Bedford, Mass. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green 


, W., Mansfield, 


~ 


Co., 


field, Mass. 
Second Hand Machinery 
Atlleck, Geo. K.. New York. 


Baird Machy. Co., Pittsburg, Pa. 
Bowler & Co., Geo. H., Cleveland, 


Ohio, 
Carlin Mehry. & Supply Co., Al- 
legheny, VT’a. 
Fairbanks Co., New York. 
Fairbanks Co., Philadelphia, Pa. 
Garvin Mech. Co., New York. 


Hill, Clarke & Co., Boston, Mass. 

Marshall & Huschart Mchry. Co., 
Chicago, III. 

McCabe, J. J.. New York. 

Niles-Bement-Pond Co., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 


Toomey, 


Frank, Philadelphia, Pa. 


Wickes Bros., New York. 

Wormer Machy. Co., C. C., De- 
troit, Mich. 

Separators, Magnetic 

Sawyer, Ezra, Worcester, Mass 

Shapers 

American Tool Wks. Co., Cin., O. 


Barker & Son, Wim., Cincinnati, 0. 
tement, Miles & Co., New York. 
Cincinnati shaper Co., Cincin., O. 
Fairbanks Co., New York. 
Flather Planer Co., Mark, Nashua, 
N. Hl. 
Garvin Mach. Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Hendey Mech. Co., Torrington, Ct. 
Hil), Clarke & Co., Boston, Mass. 
Keliy Co., R. A., Xenia, Ohio. 
Marshall & Huschart Mchry Co., 
Chicago, Ill. 
New Haven Mfg. Co., New Haven, 
Conn. 
Niles Tool Works Co., New York. 
Perkins Mach. Co., So. Boston, 
Mass. 


Pa. | 





Shapers—Continued 

Potter & Johnston Mach. 
Pawtucket, R. L. 

Prentiss Tool & Supply Co., New 
York. 

Smith & Mills, Cincinnati, O. 

Steptoe Shaper Co., John, Cincin- 
nati, O 


Shears, Rotary 
Bethlehem Foundry & Mach. Co., 


Ca., 


So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bai- 
timore, Md. 

Perkins Mach. Co., So. Boston, 
Mass. 


Shears, Power 
Bethlehem Fdry. & Mch. Co., 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 
Bremer Mach. & Tool Co., Kala 
mazoo, Mich. 
Buffalo Forge Co., 
Cincinnati Punch 
Cincinnati, O. 
Cleveland Punch & 
Cleveland, O. 
Ililles & Jones Co., 


So. 


& Shear Co., 
Shear Works, 


Wilmington, 


Del. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Perkins Mach. Co., So. Boston, 
Mass. 

Shelving, Shop 

New Britain Mach. Co., New Brit- 
ain, Conn. 


Slide Kests 
Bartlett, FE. b.. 
Reed Co., F. E., 


Mass 
Mass. 


joston, 
Worcester, 
Slotters 

Saker Bros., 
Barr, H. G., 
Bement, Miles & Co., 


Toledo, Ohio. 
Worcester, Mass. 
New York. 


Betts Mach. Co., Wilmington, 
Del. 
Garvin Mach. Co., New York. 


New Haven Mfg. Co., New Haven, 


Conn. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 


Sockets and Sleeves 

New Process ‘I'wist’ Drill Co., 
Taunton, Mass. 

Sprocket Chains 

See Driving Chains. 

Stampings, Sheet Steel 

Federal Mfg. Co., Cleveland, O. 

Stamps, Steel 


Schwerdtle Stamp 
port, Conn. 


Co., Bridge- 

Steel, Machinery 

joker & Co., Hermann, New York. 

Patriarche & Bell, New York. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Sheet 

Federal Mfg. Co., Cleveland, O. 

Ward & Son, Edgar T., Boston, 
Mass. 


Steel, Tool 

Boker & Co., Hermann, New York. 

Firth-Sterling Steel Co., Demmler, 
, 

York. 

Hunter, 


Patriarche & Bell, New 
Patterson, Gottfried & 
Ltd., New York. 


Stones, Oil 


Pike Mfg. Co., Pike Station, N. H. 


Straightener, Hydraulic 


Bement, Miles & Co., New York. 

Watson-Stillman Co., New York. 

Swaging Machines 

Excelsior Needle Co., Torrington, 
Conn. 

Mossberg & 
l’rovidence, 


Granville Mfg. Co., 
I 


R. 

Switchboards 

C & C Electric Co., New York. 
Triumph Elec. Co., Cincinnati, O. 
Western Electric Co., Chicago, Ill. 


Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Tapping Machines and At- 
tachments 

Baker Bros., Toledo, O. 

The Beaman & Smith Co., Provi- 


dence, R. I. 
Liekford Drill & Tool Co., Cin., O. 


Buffalo, N. Y., 





Tapping Machines and At- 
tachments —Continued 


Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 
Errington, F. A., N. Y. City. 


Fosdick Mach. Tool Co., Cin., O. 

Garvin Mach Co., New York. 

Geometric Drill Co., New Haven, 
Conn. 

Modern Tool Co., Erie, Pa. 

Murray Mfg. Co., Richmond Val- 
Me. B. 5. 2. 

Pratt & Whitney Co., Hartford, 
Conn. 

Quint, A. D., Hartford, Conn. 

Webster & Perks Tool Co., Spring- 
field, O. 


Woodward & Rogers Co., Hart- 
ford, Conn, 

Taps, Collapsing 

Geometric Drill Co., New Haven, 


Conn. 


Taps and Dies 

Besly & Co., Chas. H., Chicago, III. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap & Die Co., J. M.. 
*awtucket, R. I. 

Cleveland Twist Drill Co., Cleve 
land, O. 

Crane Co., Chicago, Il. 


Geometric Drill Co., New Haven, 
Conn. 

Hammacher, Schlemmer & Co., 
New York. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 


Standard Too! Co., Cleveland, O. 

Webster & Perks Tool Co., Spring- 
field, O. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 


field, Mass. 
Winter Bros Co., Wrentham, 
Mass. 


Telephone System 

Clark Auto. ‘Telephone Switch 
soard Co., Providence, R. I. 

Thread Cutting Tools 

Besly & Co., Chas. H., Chicago, Il. 


Pratt & Whitney Co., Hartford, 
Conn. 

Rivett-Dock Co., Boston, Mass. 

Tool Holders 

Armstrong Bros. Tool Co., Chi- 


eago, Ill. 

Hoggson & Pettis Mfg. Co., 
Haven, Conn. 

McCrosky & Huber, Cincinnati, O. 


New 


Tools, Small 

See Machinists’ Small Tools. 

Tracing Cloth 

Hardtmuth, L. & C., York. 

Transmission Machinery 

Caldwell & Son Co., H. W., 
cago, 

Case Mfg. Columbus, ©. 

Cresson & Co., Geo. V., Phila., Pa. 

Federal Mfg. Co., Cleveland, O. 

Link-Belt Engineering Co., Phila- 
delphia, Pa 

National Machine 
cinnati, O. 

Oneida Steel Pulley Co., Oneida, 


Patterson, Gottfried & 
Ltd., New York. 
Reeves Pulley Co., Columbus, Ind. 


New 


Chi- 


Ox 


Tool Co., Cin- 


Hunter, 


Trimmers, Wood 


Washburn Shops, 
Mass. 


Worcester, 


Trolleys and Tramways 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Link Belt Engineering Co., Phila- 
delphia, Pa. 
Yale & Towne 

York. 
Tubing, Steel 
Shelby Steel Tube Co., Pittsburgh, 

Pa. 


Mfg. Co., New 


Turret Machines 


Automatie Mach. Co., Greenfield, 
Mass. 

Bradford Mach. Too! Co., Cincin- 
nati, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 1. 

Bullard Mach. 
port, Conn. 


Tool Co., Bridge 











Turret Machines—Continued 


Dreses Mach. Tool Co., Cincin., O. 
Flather & Co., Nashua. N. Hi. 
Garvin Mach. Co., New York. 
Gisholt Mch. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass 
Jones & Lamson Mech. Co., Spring- 
field, Vt. 
Le Blond Mach. Tool 
Cincinnati, O. 
Lodge & Shipley Mach. Tool Co.. 
Cincinnati, O. 
Milwaukee Mach. Co., Mil 
waukee, Wis. 
.iles Tool Works Co., New York. 
Ill. 
ce. 


co, 2 &.. 


Tool 


Pearson Mach. Co., Chicago, 

Potter & Johnston Mach. 
Pawtucket. R. I. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 


Turrets, Carriage 

Fay & Scott, Dexter, Me. 

Twist Drills 

Cleveland Twist 
land, O 


Drill Co., Cleve 


Hammacher, Schlemmer & Co., 
New York. 

Morse Twist Drill & M. Co., New 
Bedford, .silass. 

New Process ‘Twist Drill Co., 
Taunton, Mass. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 


Standard Tool Co., Cleveland, O 
Unions, 
Nolte 


Brass 

Brass Co., Springtield, O 

Universal Joints 

Baush Macuine Tool Co., Spring 
field, Mass. 

Vanderbeek Tool 
Conn. 

Valves 

See Steam Fittings. 

Vises, Drill 


Wks., Hartford, 


Graham Mfg. Co., Provi., R. I 
Hollands Mig. Co., Erie, Pa 
Warren, 


“a Mach. Mfg. Co, 
a. 


Vises, Metal Workers’ 

Hammacher, Schlemmer & 
New York. 

Howard Iron Wks., Buffalo, N. Y. 

— Mach. Mfg. Co., Warren, 
a. 

Parker Co., Chas., Meriden, Conn. 

Reed Mfg. Co., Erie, Pa. 

Walworth Mfg. Co., Boston, Mass 


Co, 


Vises, Pipe 
Curtis & Curtis Co., 
Conn. 

Saunders’ Sons, D., Yonkers, N. Y. 
Walworth Mfg. Co., Boston, Mass. 
Vises, hianer and Shaper 
Cincinnati Planer Co., Cincin., O. 
Hendey Mach. Co., Torrington, Ct. 


Pratt & Whitney Co., Hartford, 
Conn. 


Bridgeport, 


Vises, Wood Workers’ 


Hammacher. Schlemmer & Co., 
_New York. 

Wyman & Gordon, Worcester, 
Mass. 

Welding Machines 

Long & Allstatter Co., Hamilton, 


Ohio. 


Wire-Drawing Machinery 

Iroquois Mach. Co., New York. 

Mossberg & Granville Mfg. 
Providence, R. I. 


Ch. 


Wire-Forming Machinery 

Automatic Mach. Co., Bridgeport, 
Conn. 

Wire-Straightening Machin- 
ery 

Hoefer Mfg. Co., Freeport, III. 

Worm Hobbing Machines 


Pratt & Whitney Hartford, 
Conn. 


Co., 


Worm Milling Machines 


Cleveland Automatic Mach. Co., 
Cleveland, O. 

Pratt & Whitney Co., Hartford, 
Conn. 


Wrenches 

Coes Wrench Co., Worcester, Mass. 
Standard Tool Co., Cleveland, O. 
Wrenches, Drop Forged 


Billings & Snencer Co., Hartford, 
Conn 














